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THE PEDIATRICIAN AND NATIONAL DEFENSE 


An Editorial to Which Is Attached a Letter From an 
English Pediatrician 


|* THIS time of national organization for the defense of American life 
and freedom, the question is frequently asked among ourselves as to 
what the pediatrician can do to help. On every side we find groups of 
our colleagues in other special fields, as surgery and its subspecialties 
and psychiatry, organizing to give their best knowledge to the new army 
which is being developed and to prepare technically for a war we de- 
voutly hope will never take place. 

The early days of American participation in the World War in 1917, 


when army medical preparedness was quite a different thing than it is 
today, found many pediatricians entering army service, and name after 
name of men of the older group comes to mind, who served in the field, 
or with field ambulances and hospitals, both abroad and at home. Not 
a few rose to positions of responsibility. Later, in 1918, a number 
served in the Red Cross, helping care for the civilian population in 
France who were badly in need of medical care after four years of 


devastating warfare. 

The situation is quite different today as regards army needs. Many 
hundreds of our younger physicians have received medical military 
training in the medical school in recent years, and are members of the 
Medical Reserve Corps which numbers many thousands. They are be- 
ginning to be called into military service, and many more will be called 
in the near future. Not a few of the younger pediatricians and many 
in training today in our hospitals belong in this category. No problem, 
except perhaps an individual one, exists here, although it may lead to a 
decrease in the number of house officers available for our children’s hos- 
pitals. Those remaining will simply have to work a little harder, with 
perhaps more stress placed on the essentials and less on the desirable 
trimmings. 

While in case of war, a number of pediatricians will enter military 
service either for the element of adventure, or in order to maintain a cer- 
tain necessary self-respect arising from the dictates of their emotions, 
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clear, hard, unemotional thinking leads definitely to but one conclusion. 
The trained pediatrician has a much more important function in the 
wartare of today than military service with the army or navy. 

It has been demonstrated clearly in the last year that war today is a 
total war, involving the civilian population as much as the troops in the 
field. To win a war, it is as essential to maintain the morale and health 
of the civilian population as it is to maintain the health of the troops or 
to care for the wounded after battle. Here we sincerely believe is the 
field in which the pediatrician, because of his particular training and 
sphere of work, can be of most service. It is along these lines that our 
thoughts should be direeted and our organization be pointed. The prob- 
lem of the child and child health has been a major one in every country 
so far involved in the war. The pediatrician with his store of technical 
knowledge relating to child health and welfare can best help the nation 
as a whole by directing his efforts toward meeting the terrible situations 
which the warfare of today brings to the children of a nation at war or 
overrun by an enemy. 

The Academy, our national organization of pediatricians, is alive to 
the situation. The immediate overwhelming response last summer to 
what was, after all, but a minor matter shows the possibilities and po- 
tentialities of organized pediatrie aid. It demonstrates that not only 
the members as individuals but the organization ean be depended upon. 
As matters develop through the coming months, the pediatricians of 
America will find many more requests coming to them for aid and sup- 
port, and abundant opportunities will develop for national service. 


Two days after the above editorial was drafted, a letter written by 
an English pediatrician* the first week of December, 1940, reached 
America. The letter fits so closely with the theme of the editorial, and 
in addition gives such a graphie picture of the life of a physician in 
‘*total warfare,’’ that it was decided to publish it in the JouRNAL in con- 
nection with the editorial. 


After fifteen months of war I think some of you may be interested, and I would 
like to let my American friends know something of what we are about and how things 
are over here. 

In September, 1938, at the time of the Czecho Slovak crisis, when we felt war 
was upon us, I of course set about seeing what I could do in the way of service if 


*The writer of the letter spent three years as a subaltern in an artillery brigade in 
the World War. He then studied medicine and today is a specialist in London and 
attending pediatrician to a large London teaching hospital. The letter contained the 
request that it be given to several named friends to read, among whom were the two 
editors of the JouRNAL, as “one long letter would best do for all.” Publication is 
being made without the writer's knowledge, but with the desire and accord of those 
mentioned in the letter. The letter is in longhand, and the writer asks, “Excuse 
punctuation. Much of this was written during a barrage, and I fear some commas 
have gone awry.” No editorial changes have been made although the letter was not 
written with the thought that it might ever be published, and we trust the writer will 
accept our due apologies for publishing a personal letter without affording him the 
opportunity to edit or revise it. We feel it is of such great interest that he will 
forgive us. Certain personal remarks and greetings to friends have been omitted, as 
well as a few sentences having to do with nonrelated matters. It is necessary to 
remember that in England pediatrics is practiced purely as a specialty, and the 
pediatrician sees only patients referred to him by the general practitioner. THe Eprrors. 
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it came, and was told then by officials at the British Medical Association that my 


right course was not to try and enter the medical divisions of any of the combatant 
services in view of the fact they needed principally junior men for general service, 
and that men like myself who were specialists attached to hospitals and well on the 
wrong side of forty would be required for duty among civilians. This seemed reason- 
able, and in fact organization along these lines was then commenced, and early in 
1939 schemes began to take shape and were developed. A sector plan was evolved, 
and so far as London and the surrounding country for some 60 miles was concerned, 
the whole area was split up roughly into triangles, with the apices of each starting 
from one of the big teaching hospitals in London, and fanning out with their bases 
in the country. Throughout these areas hospitals were to be siaffed by the consultants 
of the parent London hospitals, in cooperation with all of the other medical men 
working in each sector, the idea being that casualties and sick from London would be 
dropped out from the central London hospitals and dealt with in the sector hos- 
pitals in safer areas. Such institutions were also designed to deal with the local 
needs. I received orders as to where I should report in case of need as early as 
May, 1939, and my wife, who as you know is also a doctor and works in peace times 
at elinies within the ‘London Hospital’ sector, was also enrolled for service in this 
area. I found I was to report at a big asylum, just outside London on the East 
Side, in Essex, which had been taken over in part for emergency work, and it was 
scheduled to accommodate 500 sick or casualties. A— was also to be working there. 
I had no hand in this arrangement, but I was naturally delighted that we could be 
working in the same place. The arrangements for each sector were made by a 
committee of the big teaching ho€pitals situated in each sector, and the whole scheme 
was supervised and carried through by the Ministry of Health. About a week before 
tle outbreak of war all of us concerned, including 90% of those associated with 
staffs of the London hospitals, received contracts from the Ministry, and on signing 
these voluntarily became Civil Servants, at rates of pay corresponding to the various 
ranks in the Army medical corps, on the outbreak of war or from the time we would 
be called up. A— and I left London the week end war was declared and went to 
C—to my mother’s house pending our calling up orders, and on Tuesday, Oct. 5, a 
telegram came telling us to report. I had made all arrangements in anticipation 
of this, and from that moment private practice for me has completely ceased. The 
thought of letting all that go after laboriously working it up for the past seven 
years, and having to start it over again goodness knows when, is pretty grim, but that 
is a minor consideration in these times. Perhaps consulting practice will cease after 
the war, at least as we have known it in the past. One cannot really say, except 
T an blessed if I know who will be able to pay any specialists’ fees at the end of 
this affair! (Income tax 8/6 in the £.) 

On receipt of our orders we packed up and set off by car for our designated hos- 
pital, our start being delayed by an air raid warning, one of the few which oecurred 
at the onset of the war. On our arrival our next problem was to secure accommoda- 
tions, that existing for the peacetime staff being insufficient for the increased per- 
sonnel. We found a suitable billet after some trouble, and interviews with the local 
billeting officer, and fixed up to bed and breakfast there, taking our other meals 
with the rest of the medical staff in the hospital building. After many years of 
comfortable and independent life it needed a little adjustment to settle to this 





existence. A— and I found ourselves occupying a small bed room in a very small 
working class type of house half a mile from the hospital, a bath room—yes, but 
hot water heated on the geyser system, and the gas pressure apt to give out suddenly, 
no heating in the bed room until we imported a paraffine stove, and hardly any room 
for such gear as we had with us! After dinner at the hospital at night we had to 
walk home wet or fine, and in the blackout on dirty nights it was pretty tiresome. 
By day the lack of any sitting room of our own was trying, since at the hospital 
we only had a common-room, and one had to again get back to the communal life that 
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neither of us had known since our days as hospital residents. It is not so easy to 
get used to that sort of life again, and as the internes seemed quite undisturbed 
by any amount of noise they or their colleagues were making, it never occurred to 
them that their seniors found difficulty in reading, or trying to, in what seemed to 
me like the waiting room of a railway station! However we all got along very 
well, all things considered, but after four months A— and I got a bit tired of this 
uncomfortable mode of living. The climax came when every pipé at our billet froze 
two days before Christmas, and we had to go to the hospital to bath, ete. That de- 
cided us and we made arrangements to leave our official billet and find accommoda- 
tions at a local pub, at which we could get our evening meal as well as breakfast, 
and there we had a sizeable room in which we could sit and thus get some privacy. 
We were still only a short way from the hospital, though farther than previously, 
and could get there if called by phone for any emergency in a very few minutes by 
ear. Actually throughout the whole of this period we had very little work owing 
to the fact that Hitler failed to do his stuff, and therefore there were no casualties 
coming in and very few sick were required to be transferred from London which 
was then a safe area. 

In January, as things remained quiet, the Children’s Dept. at the London Hos- 
pital, closed at the beginning of war, opened up again in a modified way, and I 
recommenced attending there. I attended twice weekly at the out patients depart- 
ment, but we opened up no children’s beds as our policy was to encourage evacua- 
tion, and send sick children so far as possible out of London. In March I was 
transferred to a hospital twenty five miles from L@ndon, and within ten miles of the 
Thames estuary and again luckily A— was transferred with me. I was now ap- 
pointed to open up a 50 bedded children’s unit (a project that had been under 
diseussion for three months before the Ministry finally got it settled) and I felt 
that my talents such as they are were going to be made proper use of. The gen- 
eral care of children evacuated from London and so on was in the hands of public 
health authorities and general practitioners, but the paediatricians had not been 
allotted for supervisory work which seemed to some of us a bit odd. However funny 
things happen in War time. We welcomed this fresh appointment not only on 
account of the work it would involve but also because it took us into a very nice little 
country town where we were lucky enough to be able to rent a small house and 
garden. This was very pleasant, as our bed-sitting room at the little hotel, namely 
a public house, had been darned cold. It had been one of the hardest winters on 
record, and we had only a small coal fire, and every window was a misfit and 
rattled. Soon after getting into the house we had taken, the lease of our flat in 
London fell in and it had of course been shut up since the outbreak of the war 
and we stored our furniture. From then on we have just moved about with the 
minimum of personal possessions. 

I had just got the Sector Children’s Unit running, it was to supply the needs of 
a large area and promised to be a really good show, when the German onslaught 
on Belgium, Holland, and France started. I need hardly tell you how we felt 
at this time, except to assure you we all kept our tails up all the time, and when at 
the end of five of the most anxious weeks I can ever remember, France chucked in 
her hand, we were still all determined and confident, though fully aware of our 
extreme peril. Any one who may have suggested that we were likely then to cave 
in didn’t know what he was talking about. There never was and never will be any 
faltering. Dunkirk was a truly wonderful show, but it was of course part of a first 
class military catastrophe on the Continent, and this frightful blow only served 
to pull us together. I am afraid some American newspaper men seemed surprised 
at our reaction then, and since have commented on our people’s behavior in heavy 
air attacks, with some astonishment at the way they stood it. I think you know that 
is a poor compliment, although no doubt such was not intended. We always have 
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been, for better or worse, pretty slow starters, but at the same time we've always 


proved strong finishers in the end, and I think I can assure you that we are still 
running true to form. With the collapse of France, a truly hideous and pathetic 
tragedy, the invasion of this country at once came to the fore. One of the minor 
results of this was the closing down of my Children’s Unit, since we were so situated 
geographically that the powers that be decided to discourage the presence of sick 
children (and others) in our part of the country so far as possible. Naturally I 
was very disappointed and because of this decision A— and I were moved here, 
some ten miles from the center of London to other appointments. I was still to 
attend at certain times the Children’s Outpatient Dept. at the Hospital, but my 
regular emergency hospital work was to be primarily in connection with adults. 
I thus have temporarily become a general practitioner, the paediatric work in and 
around London having gone by the board under existing circumstances. A— was 
turned on to anesthetic work, which she enjoys and is coping with successfully. 

The paediatrician has been hit pretty hard, and all of us in that line have suffered. 
We realized it was likely to be so, since the evacuation of children from London and 
the big cities meant that hospital work would drop off, while private practice was 
bound to go, as every parent who could afford a fee got his children to safe areas, 
and quite right too. We did think, however, that our services for children would be 
required in evacuation areas in at least an advisory way. However, there are many 
complex factors, such as the geographical one already alluded to, and things have not 
worked out as many had imagined. This I expect is not really to be wondered at in 
such times as these, and at least we are able to turn our hand to general medicine 
where required. 

Actually I was very drawn towards the Army medical service, for after being 
through the last war three years in France and Flanders, I felt very much out of 
things being merely a civil servant of the Ministry of Health. However I felt it 
only right to adopt the course which we were told was most useful, and that required 
of us. Just before the fall of France I got rather restless, I am afraid, and ap- 
proached the B.M.A. in regard to joining the R.A.M.C, They handle all medical 
enlistment and I know one of their high officials very well. He agreed that al- 
though a paediatrician, I was likely to cope with general medicine at any rate as well 
as a gynecologist is with general surgery, and that just as the latter are accepted 
as surgical specialists in the army, so I would, in view of my professional status 
and qualifications, probably be accepted as a medical specialist, but added that such 
were not needed at that time, and in any event I would have to be released by the 
Ministry of Health before transfer; and he advised not to take any action for the 
time being, but wait contented where I was. When I suggested that I might be 
of service as a regimental medical officer on general duties, I was told they would 
not allow my name to go forward as such for two reasons. Firstly, it was flatteringly 
stated that a physician of my standing was considered to have a greater value than 
for such purposes, and secondly and more truthfully that I would probably prove a 
darned bad general practitioner!! I accepted the dictate. [Later he was accepted 
as a medical specialist in the army when need arises. Ed.] Far fewer physicians 
are needed [in the army] than surgeons and owing to the withdrawal of our expedi- 
tionary force from France, recruitment for the army medical service ceased entirely 
for months. So that’s that for the time being, and if the need arises I shall be 
called upon. If I can be of more service for the time being to the country in the 
army than in paediatrics, me for the army every time. Personal considerations just 
don’t count at the moment. 

We were sad to leave B— where our children’s unit had been set up and with 
excellent equipment and with good nurses. We had planted out our garden there and 
worked hard on the vegetables, which were just at their prime when we were ordered 
to move, and had to leave them all behind. Luckily I only had the house on a 
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monthly tenancy and being sent here were able to find another little house again 
with garden which suits us. Now A— and I have to work in different hospitals, 
which, however, are so situated that we can live together here. We are really 
wonderfully comfortable as things go, and are lucky enough to have gotten a maid— 
a refugee. 

We had just gotten settled down here thoroughly when the Blitzkrieg commenced 
in earnest. Things were hotting up from early in August, but about the third 
week in that month they really got going all out, and on September 7th the big 
attacks on London started. We are on the periphery and count as being in the 
Metropolitan police area, and have therefore got all the London air raid alarms 
and are within the anti-aircraft barrage area. It hasn’t exactly been a picnic, but 
it is quite amazing how undisturbed ordinary life has been. When the thing 
started up we decided we had better sleep on the ground floor, and each night 
brought our mattresses down from the upper floor, where our bedroom is normally 
situated, to the sitting room, where we placed them along an inner wall. Sleeping on 
the floor we felt comparatively safe, although realizing that a direct hit would of 
course do us in, and to try and avoid the dangers of flying glass should the windows 
be shattered, we painted these over with a solution supposed to prevent splintering, 
and when asleep kept those windows that were not open covered with heavy curtains. 
Our maid brought her bedding down into a cupboard under the stairs which she 
preferred to any other place! In the first five weeks of the ‘Blitz’ we had some 
200 air raid alarms, They occurred repeatedly by night, and still continue, and fre- 
quently by day also. By night the noise is pretty intense, since very soon after 
it all started our people initiated a heavy A.A. barrage. The drone of airplanes over- 
head is very disconcerting, as one gets the impression they are specially looking out 
for your house, and one at first always imagined they were directly overhead! 
When the cone of searchlights appeared to converge over the roof one felt still 
more certain of this. Now we have got used to such things, we don’t get much 
disturbed, though the row at times is pretty tiresome. We have batteries all around, 
some very close, and when everything starts going off, and one hears shells passing 
over the roof it gets a bit trying and rather interferes with reading or trying to 
concentrate. When things seemed close at hand we used to move well away from 
windows, put on ‘tin hats’ and sit in what seemed the most protected place. We are 
so used to things now that we don’t really bother much. .We decided from the onset 
that nothing could save us if a direct hit occurred, but the betting was against this 
happening, and to spend one’s nights in publie shelters was altogether too much of 
a good thing, especially as we are not in an area in which we consider it unduly 
dangerous, altho the Huns have dropped a geod deal of stuff in the vicinity. The 
great thing is to get plenty of sleep and not let that d— fellow Hitler upset your 
daily life even if he wants to. We both sleep like tops. I always have done, and 
when once asleep no barrage on earth wakens me up I am glad to say. The noise at 
times is intense and all the windows rattle and the place shakes when our nearby guns 
go off, but it really does not bother very much now. TI get rather a kick out of our 
barrage, and find myself wishing IT was back in the artillery once more having a 
crack at them. We keep a stirrup pump handy, have a supply of water ready, and 
a ladder up to the loft, all as a preeaution against incendiary bombs, and sleep with 
our tin helmets and gas masks near us. A civilized life, I don’t think! It is really 
quite fantastic. However, one just goes about one’s ordinary day’s work, and when 
things become lively keeps under cover as far as possible, and just knows that you 
may be blown up and that’s that; quite simple! From the end of August till the 
middle of October we never slept in our beds, always as I have said on mattresses 
on the floor, but this got an awful bore, dragging them up and down from bedroom 
to sitting room, so we revised things then. A— now sleeps on her bed springs on 
the floor and mattress on top, head against an inside wall and legs under a grand 
piano which shelters her against possible falling glass; I have my bed running 
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along the same inside wall with a barricade between me and the window for a similar 
purpose. We carry our tin helmets and gas masks everywhere with us. Getting 
caught in the bath during an air raid is one of the minor hazards, as you feel less 
prepared for all eventualities with your trousers off! After the first two months of 


the Blitzkrieg we got away for two weeks leave. 

On our return things seemed rather quieter for a while, but then the nights be- 
came somewhat unsettled again and two weeks ago we experienced a cheery night 
in which the Huns dropped some 80-90 bombs including 4 land mines in the neigh- 
borhood. The latter are the devil, they float down on parachutes and unless exploded 
in the air by gunfire make one hell of a mess on landing. On this night just to add 
to our gaiety, one of them dropped quite close to our house. It made quite an 
explosion, shook the place considerably, and blew out a number of our windows, the 
upper part of our front door, displaced tiles on the roof, and brought down the 
greater part of the plaster work of the ceiling of our dressing room among other 
things. Luckily no worse transpired and none of us were hurt, but glass was every- 
where, and next day a lot of boarding up and minor repairs had to be put in hand. 
I went across at an air raid warden’s request to look at someone who had received 
minor injuries and then gone into a public shelter across the road from us, but 
we bedded down just after midnight and slept like tops despite the subsequent noise. 
Casualties are remarkably light considering all things and as we cannot hang about 
hospitals all the time waiting for what may turn up, one waits during a raid until 
summoned except for the team on duty. A— has been repeatedly called out in the 
middle of the night, and sallies forth in the car, with lights dimmed down to the 
intensity of glowworms, wearing a tin hat and deriving her chief illumination on the 
road (blackout like pitch) from gun flashes and antiaircraft bursts. I feel most 
uncomfortable on such occasions but there is nothing to be done about it as I 
can’t go with her as I may be required at my post. The fact is of course that 
we are all taking part in a battle, and civilians in the old-time sense have ceased to 
be. Viewed thus in its proper perspective things might be ever so much worse. 

London and elsewhere have been badly chipped and scarred, but one goes long 
distances without seeing any damage, and the casualties are far less than we an- 
ticipated. When you consider we have actually been engaged for some three months 
in a terrific battle (which we have won by overcoming the German airforce), the 
number of killed and wounded is extraordinarily small, in fact infinitesimal in com- 
parison with any of the major or less prolonged battles of the last war. We are all 
in this thing together, not just the combatant forces, and therefore that’s the only 
way to view the situation. As civilian life it’s hell, but as battles go it might be 
much worse, and I say that from considerable experience of fighting as a combatant 
officer of artillery in the last war, when one was called upon to withstand much heavy 
shelling. 

Every one is being really grand and exhibiting amazing sang froid. There are 
of course numerous stories all quite true about such things. The well trained maid 
who knocked at her mistress’ bedroom door and announced quite calmly, ‘Bombs 
please, madam,’ as an air raider began to get busy. And again, the girl who was 
asked by a social worker who found her near a blown up house, why she was laugh- 
ing so uproariously. The girl replied, ‘Our house has been bombed and blown up.’ 
‘That’s surely nothing to laugh about,’ said the social worker. ‘Isn’t it,’ said the 
girl, ‘you didn’t know our house!’ People are all quite united and determined to 
see the thing through to the end, and their dogged calm behavior is really splendid 
under the most trying and difficult conditions. 

The hospitals, as you know, have got it badly. The ‘London’ has had some twenty 
bombs in and about it, including several direct hits, amazingly enough without any 
but minor casualties. The nurses and patients alike are just grand; nothing seems 
to shake them. During one of my routine visits there one day, IT was taking my 
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outpatient service, when without warning a Hun sailed out of the clouds and before 
I knew what was what there were three whistles and three bombs were dropped. He 
then machine gunned the street and made off. We completed the session in the base- 
ment. All work is carried on now till there is gun fire or a report from roof watchers 
of actual danger, when we move down from upper floors, otherwise one goes on as 
usual. Life at times seems utterly unreal. I drove through the west end of London 
to do some shopping and get a hair cut the other day with guns popping off every- 
where and planes to be heard just above, thongh not seen on account of the clouds; 
if it had been clear our Spitfires would have got them. I tell you this not in any 
spirit of bravado (I’m a non starter in the hero stakes in this war) but just to show 
the way we are living. If one got into some hole every time raiders were about we 
would waste too much precious time. 

The whole of this island is an absolute fortress. The change from a few months 
ago is beyond belief. The most important thing at present is arms, planes and 
shipping. That’s where the U.S.A. can help and support us. We know much you 
are doing and appreciate it, but this is no ordinary war, but a crusade against sub- 
jugation by barbarians and a return to the dark ages. It is most gratifying to see 
how widespread is the view that help to us is in the long view help to yourselves, for 
that seems to me the truth. 

All things considered I am very fortunate. My family are all safe and sound 
at present. I am busy and in charge of a large number of medical beds which gives 
me the opportunity of National Service, and we are none of us short of anything 
that matters at all. I fear I grumble sometimes, we all do, I may have appeared 
to do so in some sections of this all too long letter. However, as you know, 
grumbling is the English national habit and when one of us entirely ceases from 


so doing then he is very very ill! 
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THE TREATMENT OF PNEUMONIA IN INFANTS 
AND CHILDREN 


BENJAMIN W. Carey, M.D. 
Derrorr, Mic. 


N A previous paper’ the incidence of various etiological groups of 

pneumonia and a comparison of therapeutic methods were reported 
for a group of 630 infants and children from The Children’s Hospital 
of Michigan for the six-month period ending June 1, 1939. It was 
shown that specific treatment with either sulfapyridine or antipneumo- 
coceus rabbit serum reduced the total duration of the pneumonia, the 
fatality rate, and the complications of pneumococecus pneumonia. It 
was also shown that sulfapyridine was as effective as sulfanilamide 
for the treatment of B-hemolytie streptococcus pneumonia and that the 
fatality rate of staphylococcus pneumonia was 100 per cent with inten- 
sive sulfapyridine therapy. 

This present report is a continuation of the study of pneumonia in 
infants and children and includes a group of 613 infants and children 
with pneumonia observed in the ten-month period ending July 1, 1940. 

The diagnosis of pneumonia was made from the facts observed in the 
clinical history and in the physical examination. An x-ray examination 
of the lungs served as an additional check on the diagnosis in 95 per 
cent of the patients. 

The method employed for determining the causative organism was 
the same as previously reported and was as follows: A deep pharyngeal 
swab was placed in a centrifuge tube containing 3 ¢.c. of sterile human 
ascitie fluid and the tube was incubated for three hours at 37° C. The 
swab was removed and the tube centrifuged for several minutes; the 
supernatant fluid was discarded and a loopful of sediment was placed 
on a slide, to which was added pneumococcus typing serum. The slide 
was examined microscopically for pneumococeal capsular swelling. The 
sediment was also cultured on a blood agar plate. If no organisms 
exhibiting capsular swelling were observed, the procedure was repeated 
the same day or on successive days until it seemed reasonably certain 
that the pneumococeus could be excluded as the causative organism. 
In addition, to serve as a check on the method of throat typing, the 


This material was presented in part at the Round Table Discussion on The Treat- 
ment of Pneumonia, at the meeting of the American Academy of Pediatrics, Hotel 
Peabody, Memphis, Tenn., Nov. 18-20, 1940. 

From The Children’s Hospital of Michigan and the Department of Pediatrics, Wayne 
University College of Medicine. 
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intraperitoneal inoculation of white mice with 0.5 ¢.c. of a three- to 
four-hour broth culture from the pharynx was carried out on numerous 
occasions. From the results of the mouse inoculation it can be con- 
cluded that the simple typing method previously described is very 
reliable. 

The plan of treatment of the pneumonia was as follows: As soon 
after entry to the hospital as the diagnosis of pneumonia was made 
and the pneumococcus typing was completed, the patient was started 
on sulfapyridine or sulfathiazole. Of the patients in whom the causa- 
tive organism was found to be a pneumococcus for which specific anti- 
pneumocoecus rabbit serum was available, one-half, or alternate pa- 
tients who were not serum-sensitive, received serum in addition to the 
drug. This plan of alternation was not followed in strict order because 
(1) the occasional finding of more than one type of pneumococcus in 
the throat of some patients and the consequent difficulty of determin- 
ing the causative type prevented specific serum therapy, and because 
(2) oeeasionally a delay in typing had occurred and chemotherapy had 
already been started so that by the time serum therapy was possible, 
the patient’s temperature had started to fall toward the normal level. 

The dosage schedule used for sulfapyridine and sulfathiazole was 
parallel. An initial dose, usually from 0.25 to 0.5 grain per pound of 
body weight, was administered. The maintenance dose was estimated 
as from 1 to 1.5 grains per pound of body weight per twenty-four 
hours, divided into four or six doses. This dose was continued for two 
or three days after the temperature became normal, and then reduced 
about one-half and administered an additional two or three days. The 
optimal blood concentration of sulfathiazole is not known, but usually 
an attempt was made to maintain a blood concentration of 4 to 6 mg. 
per cent of ‘‘free’’ sulfathiazole. The blood concentration of sulfa- 
thiazole did not vary in direct proportion to the dose administered, an 
observation previously reported for sulfanilamide and sulfapyridine.* 

The antipneumococeus rabbit serum was always administered in- 
travenously after testing the patient for sensitivity by the intradermal 
method. The serum was always diluted with sterile physiologic saline 
in the proportion of 1:10. The initial dose of serum was 0.5 ¢.c. for 


patients under 2 years of age and 1 ¢.c. for patients from 2 to 12 
years. The second dose of serum varied from 4 to 8 ¢.c., depending on 
the unit content of the serum, the size of the patient, and the severity 
of the infection. The total amount of serum given varied between 
30,000 and 60,000 units. No death occurred as a result of reaction to 
the serum, and reactions were infrequent, consisting of ‘‘chills’’ and 
‘*febrile reactions,’’ which were attributed to inherent properties of 


the serum. 

The criterion of the therapeutic effect used in compiling the statistics 
for the duration of the pneumonia was the time at which the patient’s 
temperature returned permanently to the normal level. 
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The pneumonia was classified only on the basis of the causative or- 
ganism. A further classification as is done with adult pneumonia would 
be desirable, but any such attempt in this group of patients would re- 
sult in confusion, and the primary value of this study would be lost. 
In attempting to correlate the causative organism with the presence of 
‘‘lobar’’ or ‘‘bronehial’’ pneumonia, it was found that, with the ex- 
ception of the pneumonia in the older children caused by the Type | 
pneumococeus, which usually was *‘lobar’’ in distribution, there was no 
relation between the type of pneumococeus and the form of the infee- 
tion in the lungs. In all instances in this study the pneumonia was 
**primary’’ 
disease or other debilitating condition. In many patients the pneu- 


in that it was not a complication of a preceding contagious 


monia was preceded by an upper respiratory infection. 


TABLE I 


ETIOLOGY OF PNEUMONIA: SEPT. 1, 1939, TO JuLY 1, 1940 








| NUMBER OF INFANTS 
| (0-2 YR.) | (2-12 YR.) 


CAUSATIVE ORGANISM 








Pneumococcus Type I 11 | Gle 
IIl 11 15 
IV 10 16 
VI 32 
Vil | 10 
XIV 50. 
XV 12 
XVI 6 
XVIII 12 
XIX 30 
XXIII | 8 
XXXIII 5 
Other types of pneumococci 46 
Mixed types of pneumococci 16 
8-hemolytie streptococeus 31 
Staphylococcus 10 
Total ~ | 300 











Table I shows the distribution of the twelve types of the pneumocoe- 
cus most frequently found, the totals of the remainder of the thirty- 


three types, the incidence of patients with more than one type of pneu- 


mococcus found in the throat, and the incidence of pneumonia caused 
by B-hemolytie streptococcus and staphylococcus. This table differs 
from the findings in Detroit in 1938-1939 in the following respects: 
(1) The incidence of pneumonia in patients over 2 years of age was 
greater in 1939-1940; (2) Type XIV replaced Type XIX as the most 
frequent cause of pneumococeus pneumonia in 1939-1940; and (3) the 
incidence of pneumonia caused by B-hemolytie streptococcus and staphy- 
locoecus was slightly higher in 1939-1940. 

Table II shows the average duration of pneumonia at the time the 
patients with pneumococcus pneumonia were admitted to the hospital. 
The average for both age groups of patients is slightly less than that 
found in 1938-1939. 





THE JOURNAL OF PEDIATRICS 


TABLE II 


AVERAGE DURATION OF PNEUMOCOCCUS PNEUMONIA AT ENTRY 





Infants (0-2 yr.) | 2.8 days (av. dev. = 1.6 days) 
Children (2-12 yr.) 2.2 days (av. dev. = 1.3 days) 








TABLE III 


AVERAGE DURATION OF PNEUMOCOCCUS PNEUMONIA 





| DURATION OF PNEUMONIA DURATION OF PNEUMONIA 
AT START OF TREATMENT AFTER TREATMENT STARTED 





TYPE OF TREATMENT 





Infants (0-2 yr.) 





1. Sulfapyridine 3.6 days (average) 1.7 days (average) 
(119 patients) (av. dev. = 2 days) (av. dev. = 1 day) 
2. Sulfathiazole 3 days 1.5 days 


(66 patients) (av. dev. = 1.2 days) (av. dev. = 0.8 day) 


3. Sulfapyridine 3.7 days 0.8 day 
and serum (av. dev. = 1.4 days) (av. dev. = 0.8 day) 
(41 patients) 





4. Sulfathiazole 3 days 0.8 day 
and serum (av. dev. = 1 day) (av. dev. 0.6 day) 
(33 patients) 





Children (2-12 yr.) 





1. Sulfapyridine 3.2 days 1.4 days 
(167 patients) (av. dev. = 1.6 days) | (av. dev. = 0.8 day) 


2. Sulfathiazole 3 days 1.4 days 
(35 patients) (av. dev. = 0.8 day) (av. dev. 0.5 day) 
3. Sulfapyridine 3 days 0.8 day 
and serum (av. dev. = 1 day) (av. dev. = 0.8 day) 
(56 patients) 


4. Sulfathiazole 3 days 0.8 day 
and serum (av. dev. = 0.9 day) (av. dev. = 0.8 day) 
(18 patients) 





Table LLL shows the average duration of pneumococcus pneumonia at 
the start of treatment and the average duration of the pneumonia after 
treatment was started for each of the four plans of treatment. The 
average duration of the pneumonia after treatment was started was 
essentially the same for sulfapyridine and sulfathiazole in both age 
groups. The outstanding finding of this survey is that the average 
duration of the pneumonia after treatment was instituted in those 
patients who received both sulfapyridine or sulfathiazole and antipneu- 
mococeus serum was less than the average duration of the groups which 
received only sulfapyridine or sulfathiazole. 


FATALITY RATE 


The fatality rate was so low in patients with pneumococcus pneu- 
monia that it was impossible to compare the effects of the four dif- 
ferent types of therapy in this respect. The total fatality rate for 
patients under 2 years of age was 4 per cent, and excluding the deaths 
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which occurred in less than twenty-four hours after admission to the 
hospital, the fatality rate was 2 per cent. The fatality rate for patients 
over 2 years of age was 1 per cent, and if the deaths which occurred 
in less than twenty-four hours after admission are excluded, the rate 
was 0.5 per cent. These fatality rates were slightly lower than those 
of the treated patients in the 1938-1939 study. 


EMPYEMA 


There were twenty patients with empyema observed during the period 
of study. Six of the patients were under 2 years of age and fourteen 
were over 2 years. In each case the evidence of pleural fluid was pres- 
ent at the time of entry to the hospital. Therapy with sulfapyridine 
or sulfathiazole was started at entry for this group of patients. One of 
the six patients under 2 years of age required no treatment other than 
repeated pleural taps to effect a cure, and the other five required sur- 
gical drainage of the pleural space. Four of the fourteen patients over 
2 years of age required only repeated pleural taps in addition to the 
drugs to effect removal of the pleural fluid, and the remaining ten 
required surgical drainage. The empyema was caused by Type I pneu- 
mococcus in twelve of the patients, and by Type III, Type V, and Type 
VI pneumococeus in three patients. The B-hemolytic streptococcus was 
cultured from the pleural fluid of three patients, and Staphylococcus 
aureus from two patients. There were no deaths in this group of 
twenty patients with empyema. The significant fact in this study is 
that, under treatment with sulfapyridine or sulfathiazole alone or com- 
bined with antipneumocoececus serum, no patient developed empyema 
after entry to the hospital. 

TABLE IV 


8-HEMOLYTIC STREPTOCOCCUS PNEUMONIA 








| DURATION OF PNEUMONIA DURATION OF -PNEUMONIA 
rPE P cSATMEN 
a. a AT START OF TREATMENT | AFTER TREATMENT STARTED 


Infants (0-2 yr.) 








. Sulfapyridine 4.3 days (average) 1.7 days (average) 
(20 patients) (av. dev. = 2 days) (av. dev. = 1 day) 


. Sulfathiazole 3.4 days 1.6 days 
(11 patients) (av. dev. = 1.6 days) | (av. dev. = 1 day) 


Children (2-12 yr.) 


. Sulfapyridine 4 days 1.5 days 
(22 patients) (av. dev. = 2 days) (av. dev. = 1.2 days) 








. Sulfathiazole 4 days 1 day 
(10 patients) (av. dev. = 1.2 days) (av. dev. = 0.8 day) 





PNEUMONIA CAUSED BY B-HEMOLYTIC STREPTOCOCCUS 
In the group of sixty-three patients with pneumonia caused by the 
B-hemolytie streptococcus, treatment consisted of either sulfapyridine 
or sulfathiazole. Sulfanilamide was not used for treatment of any case. 
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Table IV shows the average duration of the pneumonia when treat- 
ment was started and the average duration of the disease after treat- 
ment was started. No significant difference can be found between sulfa- 
pyridine and sulfathiazole for the treatment of this type of pneumonia. 

There was no difference in the fatality rate between patients treated 
with sulfapyridine and those treated with sulfathiazole. The total 
fatality rate for patients under 2 years of age was 26 per cent, and 
after excluding the deaths which occurred in less than twenty-four 
hours after entry to the hospital, the rate was 3 per cent. The total 
fatality rate for patients over 2 years of age was 6 per cent, and the 
rate was 3 per cent after excluding the deaths which occurred in less 
than twenty-four hours after entry. 


STAPHYLOCOCCUS PNEUMONIA 


There were fifteen patients with pneumonia due to Staphylococcus 
aureus. The total fatality rate was 50 per cent for patients under 2 
years of age and 30 per cent after the deaths which occurred in less 
than twenty-four hours after entry were excluded. The fatality rate 
was 20 per cent in patients over 2 years of age. 

Eight of the fifteen patients were treated with sulfapyridine and all 
of this group died. Seven patients were treated with sulfathiazole, and 
two of this group died, one dying ten hours after entry to the hospital, 
and the second dying after seven days of intensive sulfathiazole therapy. 
The fatality rate of the group treated with sulfapyridine duplicates 
the rate of the 1938-1939 study with sulfapyridine therapy. The lower 
fatality rate in the group treated with sulfathiazole is encouraging 
compared with the fatality rate of 100 per cent over a two-year period 
for patients treated with sulfapyridine. 


RECURRENT PNEUMONIA 


During the current period of study of this group of patients with 
pheumocoecus pneumonia, one disturbing fact has been observed fol- 
lowing therapy with only sulfapyridine and sulfathiazole, which did 
not occur with any patient who received both a drug and antipneumo- 
coceus serum. Eleven patients with pneumococeus pneumonia had a 
recurrence of the same type of pneumonia from three to seven days 
after discharge from the hospital. All of the eleven patients had a 
prompt response to the drug and adequate length of drug therapy, 
with an apparent rapid cure and disappearance of all signs from the 
lungs before discharge. The second admission and period of drug 
therapy effected a rapid and permanent cure of the pneumonia for all 
except one of the eleven patients. The one exception was a 9-month- 
old male infant who was admitted to the hospital four times over 
period of two months with reeurrent Type XIV pneumonia. Sulfa- 
pyridine was administered on each of the first three admissions, and 
each time a prompt cure was effected seemingly. Type XIV antipneu- 
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mococcus rabbit serum was administered in addition to the drug at the 
fourth admission, which resulted in a prompt cure, and no further 
recurrence of the disease occurred. There seemed to be no connection 
between the type of pneumocoecus and the recurrence of the pneu- 
monia. The causative organism was Type VI in two patients, Type 
XIII in one, Type XIV in three, Type XIX in one, Type XXIII in two, 
and Type XXIV in two. 

No explanation for these results ean be offered unless they are in 
some manner associated with the antibody response of the patients to 
the causative pneumococeus. Antibody determinations of the blood of 
these patients were not made. However, a group of patients treated 
with the drugs alone and a group treated with combined drug and 
antipneumococeus rabbit serum were followed with the Francis test 
(specific pneumococeus capsular carbohydrate substance). Irregular 


and unpredictable skin tests were observed in patients treated with the 


drug alone. These observations will be given in detail in a separate 
report. 
TOXIC MANIFESTATIONS TO CHEMOTHERAPY 


Table V presents the toxie effects accompanying the use of sulfa- 
pyridine and sulfathiazole in this group of patients with pneumonia. 
Sulfathiazole presents a distinct advantage over sulfapyridine in that 
nausea and vomiting are rarely encountered as a toxic manifestation. 


TABLE V 


Toxic REACTIONS TO SULFAPYRIDINE AND SULFATHIAZOLE 
PERCENTAGE OF CASES 
SULFAPYRIDINE | SULFATHIAZOLE 











REACTION 








Nausea 

Infants (0-2 yr.) 50 

Children (2-12 yr.) 10 
Vomiting 5 
Methemoglobinemia 

0-0.5 Gm, 30 

0.5-1 Gm, 40 

1-2 Gm, 28 

2-2.5 Gm. 2 
Sulphemoglobinemia 

0 Gm. 95 

0-0.5 Gm. 5 
Hemolytic anemia 0.2 
Leucopenia 0 
Rashes 0.8 
Fever 0.2 
Hematuria 1 





A rash resembling erythema nodosum was observed in six of eight 
patients who developed a drug rash during administration of sulfa- 
thiazole. This type of rash was first reported by Haviland and Long* 
and had not been observed as a toxie manifestation of sulfanilamide or 
sulfapyridine. 
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The amount of methemoglobin in the blood of patients receiving 
sulfapyridine and sulfathiazole was distinetly less with sulfathiazole 


than with sulfapyridine. 

Hematuria resulting from sulfathiazole was not observed in this group 
of patients, although erystals of sulfathiazole and acetylsulfathiazole 
were occasionally found in the urine of patients receiving the drug. 


SUMMARY 


Data on 613 patients with pneumonia admitted to The Children’s 
Ilospital of Michigan have been presented. Of these, 336 patients were 
treated with sulfapyridine, 129 were treated with sulfathiazole, 97 were 
treated with sulfapyridine and specifie antipneumocoecus rabbit serum, 
and 51 were treated with sulfathiazole and antipneumococcus serum. 

The average duration of the pneumococcus pneumonia after treat- 
ment was instituted for the patients who received either sulfapyridine 
or sulfathiazole combined with specific antipneumococecus rabbit serum 
was less than the average duration for either of the drugs alone. 

The fatality rate of patients with pneumococeus pneumonia treated 
with any of the four plans of therapy was so low that no statistical 
comparison of treatment could be made. 

Empyema as a complication of pneumonia occurred only in those 
patients who had signs of pleural fluid at entry to the hospital and 
was not observed in a single instance following treatment of pneu- 
monia in the hospital. 

A small group of patients with pneumococcus pneumonia had a re- 
currence of the same type of pneumonia following apparently success- 
ful treatment with sulfapyridine or sulfathiazole alone. Recurrent 
pneumonia was never observed following combined drug and antipneu- 


mocoeeus serum therapy. 
CONCLUSIONS 


Sulfapyridine and sulfathiazole were equally effective for the treat- 
ment of pneumonia due to the B-hemolytice streptococcus. 

Sulfathiazole offers more hope as an effective therapeutic agent for 
pneumonia due to staphylococcus. 

Sulfathiazole produced fewer toxie reactions than sulfapyridine. Be- 
cause of this, together with its effectiveness against pneumococcus, B 
hemolytie streptococcus, and staphylococcus, as the causative organ- 
isms in pneumonia, it is the drug of choice. 

From the study of this group of patients with pneumococcus pneu- 
monia, the use of specific antipneumococcus rabbit serum combined 
with sulfapyridine or sulfathiazole seems to possess slight advantage 
over the use of the drugs alone, as the duration of the pneumonia after 
treatment had been started was less than with chemotherapy alone, 
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and recurrent pneumonia was not observed in any patient who received 
combined chemotherapy and antipneumococeus serum. However, if 
the factors of difficult pneumococeus typing in infants and children, 
difficulty of serum administration, and serum expense are taken into 
consideration, the routine administration of serum is impractical except 


in the event of pneumococcus bacteriemia, widespread involvement of 


the lungs with pneumonia, or severe toxicity from the infection. 


This study was aided by a special grant from the Lederle Laboratories, Inc., 
Dr. W. G. Maleolm, Medical Director, Pearl River, N. Y. The antipneumococeus 
rabbit serum was supplied by the Lederle Laboratories, Inc., for ‘‘ clinical trial.’’ 

The sulfathiazole was furnished by the Squibb Institute for Medical Research, 
Dr. George A. Harrop, Director, New Brunswick, N. J. 
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SULFAPYRIDINE RESISTANCE OF PNEUMOCOCCI FOLLOW- 
ING SULFAPYRIDINE THERAPY IN INFANTS AND CHIL- 
DREN AND THE COMPARATIVE POTENCY OF THREE 
CHEMOTHERAPEUTIC AGENTS FOR) PNEUMO- 
COCCL AS SHOWN BY LABORATORY TESTS 


W. J. Aucer, M.D.* 
ToRONTO, ONT. 


ACLEAN, Rogers, and Fleming,' using the slide cell technique, 

showed that strains (not types) of pneumococci differ in their sen- 
sitivity to the growth inhibitory action of sulfapyridine. MacLeod and 
Daddi® showed that in vitro pneumococci are capable of developing 
‘*fastness’’ toward sulfapyridine. Ross,* using the slide cell technique, 
demonstrated the development of sulfapyridine resistance during treat- 
ment in a strain of pneumococeus from an adult who died of meningitis. 
During the past vear we have had several cases of pneumonia and menin- 
gitis in infants and children which did not respond to heavy dosages of 
sulfapyridine. On testing cultures of the etiological pneumococci from 
these cases before and after therapy, it was shown that sulfapyridine 
resistance had been acquired. 

This paper is a description of a simple plate method by which the 
sulfapyridine sensitiveness or resistance of pneumococci may be demon- 
strated. The application of this procedure to two clinical cases which 
did not respond to sulfapyridine therapy is discussed. This plate 
method is also suitable for roughly comparing in vitro the relative activ- 
itv of various chemotherapeutic agents against pneumococci. Three of 
the most common of these agents have been compared, and the results 
have been illustrated photographieally. 


METHOD OF STUDY 


The method consists of growing pneumococci on the surface of blood 
agar plates, with varying dilutions of the chemotherapeutic agent within 
the medium. By means of carbon dioxide stimulation and the addition 
of glucose to the media (to aet as a growth stimulant and to produce 
green coloration for photography), it is possible to show gross variations 
in colonial growth in relation to the amount of drug within the medium. 
The demonstration of sulfapyridine resistance of pneumocoeci or of the 
relative activity of drug agents is the same without carbon dioxide or 
glucose stimulation, but the poorer growths are less satisfactory for com- 
parative purposes. The method requires no particular bacteriologic 
experience in technical detail, and is a great deal simpler than other 
methods such as the slide cell or those involving the determinations of 

*Working under a grant from the Banting Research Foundation. 


From the Department of Pathology and Bacteriology and the Wards of the Hospital 
for Sick Children and the Department of Pediatrics, University of Toronto. 
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the bacterial populations at various time intervals. The plates were 
made up with about 11 ¢.c. of tubed 2 per cent nutrient agar to which 
were added (while at 50° C. in the test tube) 0.5 ¢.c. of 5 per cent glu- 
cose, 0.5 ¢.c. of diluted chemotherapeutic, and finally, 1.0 ¢.c. of human 
‘or sheep’s blood. The test tubes were then inverted about eight times 
to insure thorough mixing and the contents were poured into Petri 
dishes. To retain the total volume of the media in the test tube, it was 
necessary to replace the usual cotton plug of the test tube with a sterile 
rubber cork. 

The plates after cooling were divided into segments and the corre- 
sponding segment of each plate was inoculated by a wire loop from the 
plate growth of pneumococeus to be tested. The inoculum in each seg- 
ment was then well spread with a glass spreader. With experience, the 
amount of inoculum could be so judged that uniformly sized growths 
were obtained. The plates should be inoculated not longer than five 
hours after pouring. Each plate should be divided into not more than 
four segments lest the cultures run into each other. 

For one test, four plates were used, three plates receiving a graded 
concentration of the chemotherapeutic agent and the fourth serving as 
a control. The drug (usually sulfapyridine) was first serially diluted 
with distilled water into one-half, one-fourth, and one-eighth coneentra- 
tions from a 100 mg. per cent stock solution. The sulfapyridine of the 
stock solution* was dissolved in distilled water by making it slightly 
alkaline. One-half cubie centimeter of each dilution was then added to 
about 13 ¢.c. of media, resulting in a final concentration of about 0.5, 1.0, 
and 2.0 mg. percentage per plate. The four plates after seeding in the 
above manner were placed in an anaerobic jar or tin can, 1 per cent to 
10 per cent carbon dioxide plus excess moisture added, and incubated 
for fifteen hours at 37 to 38° C.*. It should be pointed out that glucose 
in the media causes early death of pneumococci and the control plates 
cannot be used as stock cultures. 

A similar procedure was employed to demonstrate the relative potency 
of sulfathiazole, sulfapyridine, and sulfanilamide as inhibitors of the 
colonial growth of pneumococci. Three plates were made, adding 0.1 ¢.c. 
of the respective 100 mg. per cent stock solutions to 13 ¢.c. of media (11 
e.c. 2 per cent nutrient agar plus 1 ¢.c. whole blood plus 0.9 ¢.¢. of 5 per 
cent glucose), resulting in a final concentration of drug of about 0.8 me. 
per cent. These plates were then inoculated with three different sulfa- 
pyridine-sensitive strains of pneumococci and were cultured as above. 

CLINICAL DATA 

Three strains of Type I pneumococci were obtained from children with 
frank pneumonia. The *‘Pilgrim’’ strain was obtained from the naso- 
pharynx on admission and before sulfapyridine therapy was started. 
The ‘‘Cagara’’ strain was from the pleural fluid of a patient who had 


*The author is indebted to Dr. S. H. Jackson of the Chemical Laboratory, Hospital 
for Sick Children, for preparation of stock solutions. 








164 THE JOURNAL OF PEDIATRICS 


received an average dose of 60 gl rains of sulfapyridine per day by mouth, 
with an average blood level of 6.6 mg. per cent. The sulfapyridine was 
started on the third day of the disease and the empyema fluid obtained 
on the tenth day. Antipneumococecie rabbit serum was also administered 
on the third and fourth days intravenously, amounting to 100,000 units.* 
The ‘‘Ham”’ strain was obtained from the pleural fluid: of a patient who 
on admission had empyema a had received no specific therapy at home. 
(Of these three strains, the ‘‘Cagara’’ strain might be expected to show 
resistance to sulfapyridine, while the other two should be sensitive.) 
The fourth strain, ‘‘Taylor,’’ was from a patient with a basal fracture 
of the skull; on the fifth day Type XVIII pneumococeus was recovered 
from the spinal fluid. The child was then treated with serum and sulfa- 
pyridine. Between the fifth and twenty-fifth days following the acci- 
dent, the child received from 60 to 180 grains per day of sulfapyridine 
by mouth and an initial dose of 30 grains intravenously (Soludagenan). 


TABLE I 


SHOWING SULFAPYRIDINE RESISTANCE OF PNEUMOCOCCI BY PLATE METHOD 












































SULFAPYRIDINE (MG. %) 
STRAIN | CULTURE | CONTROL 0S io 30 40 REMARKS 
Pilgrim ‘Type I gree 4 a = - Sensitive 
| —_ = 
Cagara Type | + ee | 4464 +++ +++ + Resistant 
b a 
fluid 
Ham ~ |Type I E +++ + = = - Sensitive 
Pleural 
fluid 
Taylor be-— (Type } ++++ | ++ - - ~ Sensitive 
fore sulfa-| XVIII | 
pyridine Cerebro- | | 
spinal | 
fluid 
Taylor after|/Type | +++4 ++ ++ + + Resistant 
sulfapyri- XVIII 
dine Cerebro- 
spinal 
fluid | 




















+ Visible growth in fifteen hours’ incubation. 
++++ Maximum visible growth in fifteen hours, 
No visible growth in fifteen hours, 


Between the eighth and twenty-third days of the disease, the child also 
received intratheeally twelve lots of 80,000 units of type XVIII anti- 
pneumococcie rabbit serum and also 90,000 units intravenously. Despite 
the large dosage of the drug—the average sulfapyridine blood concen- 
tration was 11.2 mg. per cent, and the average spinal fluid concentration, 
6.8 mg. per cent—death oceurred on the thirtieth day. Cultures were 
saved from the spinal fluid on the fifth day (before treatment) and the 
twenty-ninth day of the disease. This case served to demonstrate the 
development of sulfapyridine resistanee by pneumococci in a spinal fluid. 





*Serum obtained from the Connaught Laboratories. 
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RESULTS 

On examining Fig. 1, it is seen that the control cultures show luxuriant 
colonial growths while the plates with sulfapyridine in the media show 
marked contrasts in their individual growths. The Cagara strain grew 
well with 2.0 mg. per cent sulfapyridine in the media while, the Pilgrim 
and Ham strains were sensitive to additions of sulfapyridine around 1.0 
mg. per cent. These results are also shown in Table Il. The Cagara 





Fig. 1.—1. Photograph of fifteen-hour cultures of pneumococci on blood agar in an 
atmosphere of about 5 per cent carbon dioxide, with 0.2 per cent glucose in the media. 
A. “Cagara” strain second subculture of Type I pneumococcus from pleural fluid. The 
child had received an average of 60 grains of sulfapyridine per day for one week before 
paracentesis. B. “Pilgrim” strain second subculture of Type I pneumococcus from 
sputum obtained at onset of pneumonia. No sulfapyridine had been given. C. “Ham” 
strain second subculture of Type I pneumococcus from pleural fluid. The child had 
received no sulfapyridine before paracentesis, which was done ten days following onset 
of illness. Note the equal growths in all three sections. 

2. Photograph of the same cultures grown under the same conditions as those in 
1, but with the addition of 0.5 mg. per cent sulfapyridine to the media. Note the 
diminution of growth of the Pilgrim strain. 

3. Photograph of cultures as in /, but with the addition of 1.0 mg. per cent sulfa- 
pyridine to the media. Note the slight growth of the Pilgrim strain, and the diminu- 
tion of growth of the Ham strain. 

4. Photograph of cultures as in /, but with the addition of 2.0 mg. per cent sulfa- 
pyridine to the media. Note the absence of growth of the Pilgrim strain, the slight 
growth of the Ham strain, and the unaffected growth of the Cagara strain. 

The conclusion from these photographs is that the Cagara strain is relatively re- 
sistant to 2.0 mg. per cent sulfapyridine. 


strain is also shown after testing with 4.0 mg. per cent sulfapyridine in 
the media. It is seen that the most resistant strain, Cagara, had a limit 
around 4 mg. per cent of sulfapyridine. This level is lower than the 
corresponding average blood concentration of 6.6 mg. per cent sulfa- 
pyridine. Thus the Cagara patient developed empyema despite a heavy 
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dosage of sulfapyridine, and cultures obtained from the pleural fluid 
show relative sulfapyridine resistance as compared with cultures of 
sputum and pleural fluid of Pilgrim and Ham patients, respectively, 
who did not receive specific therapy. 
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The results for the Taylor strain are shown in Fig. 2 and Table I. The 
control cultures again show luxuriant and equal growths; the media con- 
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taining 1.0 mg. per cent sulfapyridine prevented growth of the culture 
obtained before specific therapy, while the culture after therapy (twenty- 
ninth day of disease) was unaffected. The growth of the resistant 
Taylor culture was appreciably stopped with 4.0 mg. per cent sulfa- 
pyridine, which is also in contrast with the average blood and spinal 
fluid concentration of 11.2 and 6.8 mg. per cent, respectively. Thus the 
Taylor strain is an example of a case of meningitis not responding to 
combined serum and sulfapyridine therapy, and whose spinal fluid 
eulture after treatment also showed a relative sulfapyridine resistance. 





Fig. 3.—1. Photograph of fifteen-hour cultures of three different types of paeu- 
mococci (sulfapyridine-sensitive) on blood agar in an atmosphere of about 5 per cent 
carbon dioxide, with 0.4 per cent glucose and 0.8 mg. per cent sulfanilamide in the 
media. Note that colonial growths are luxuriant. 

2. Photograph of the same cultures grown under the same conditions as in /, but 
with 0.8 mg. per cent sulfapyridine in the media. Note the diminution of growth. 

8. Photograph of the same cultures under the same conditions as in /, but with 0.8 
mg. per cent sulfathiazole in the media. Note the absence of growth. 


Fig. 3 illustrates the relative poteney of sulfathiazole, sulfapyridine, 
and sulfanilamide for pneumococci as shown experimentally. It is read- 
ily seen that at a concentration of 0.8 mg. per cent sulfanilamide was 
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ineffective as a growth preventive as compared with an equal concentra- 
tion of sulfapyridine and sulfathiazole. On the other hand, sulfapyri- 
dine is less effective than sulfathiazole, which completely prevented 
colonial growth. 


These tests have been repeated many times, with the same results. 
DISCUSSION 


Evidently pneumococci are capable of developing degrees of sulfa- 
pyridine resistance in the body following sulfapyridine therapy. The 
coincident serum therapy was not believed to play any role since the 
same findings have been demonstrated in other patients who did not re- 
ceive serum therapy. The amount of sulfapyridine resistance shown by 
the pneumococei did not exceed the average clinical blood concentration. 
However, when taken in conjunction with other reported antichemo- 
therapeutic factors such as peptone® and p-aminobenzoic acid,®** this 
degree of sulfapyridine resistance may be significant in the body. It 
might help to explain the poor response of patients with empyema and 
meningitis to chemotherapy. 

In this connection, it has been observed just recently that the degree 
ot sulfapyridine resistance of the resistant strains closely approximated 
the respective average blood concentrations if the plates were incubated 
under anaerobie conditions as obtained by MeIntosh and Fildes jar. The 
sensitive strains still remained relatively sensitive. A decrease in the 
inhibitory action of sulfanilamide on Type I pneumococci in broth eul- 
tures has been reported by Shin, Main, and Mellon.* The degree of 
sulfapyridine resistance was not affected by the carbon dioxide or glu- 
cose stimulation. 

This method of showing sulfapyridine resistance is not intended as ¢ 
means of showing absolute values, since time of incubation, atmospheric 
conditions, and antichemotherapeutie factors in the media may influence 
the colonial growth. But under a standard set of conditions as sug- 
gested, relative values can be determined. The test can be applied to 
other chemotherapeutic drugs if they are suitably diluted. 

Sulfapyridine resistance of pneumococci has been demonstrated in 
other clinieal eases, with similar results. An interesting observation is 
the appearance of large and small colonies in strains of pneumococci 
grown with sulfapyridine in the media. The contrast is often very sharp, 
and on subsequent culture, it can be demonstrated that the large colony 
is relatively resistant to sulfapyridine as compared to the small 
colony. More work is required to show initial sensitivities and early 
development of resistance of various strains of pneumococci by this 
method. 

The experiment showing the relative potency of three chemothera- 
peutie drugs for pneumococci was presented in the hope that it would 
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support clinical observations. It is suggested that in cases not respond- 
ing to sulfapyridine treatment of a pneumococcie infection, sulfathiazole 
might be tried as a more powerful agent. 


SUMMARY 


A simple laboratory procedure for demonstrating relative sulfapyri- 
dine resistance of strains of pneumococci has been presented. Its limita- 
tions have been cited. 

The test was applied to cultures from two patients who did not re- 
spond to sulfapyridine. These showed marked resistance to sulfapyri- 
dine as compared with similar cultures from patients not receiving 
chemotherapy and with cultures obtained before administration of the 
drug in the same patient. 

It was shown in vitro that sulfanilamide, sulfapyridine, and sulfa- 
thiazole differed in the poteney in which they prevented the colonial 
growth of pneumococci, sulfanilamide being the weakest and sulfathia- 
zole the strongest. 
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DARK ADAPTATION AND VITAMIN A 
FurTHER Stupies WITH THE BIOPHOTOMETER 


P. C, Jeans, M.D., Everyn L. Buancuarp, Px.D., AND 
FRANKLIN E. SATTERTHWAITE 
Towa Crry, Iowa 


T IS generally agreed that vitamin A, the term being used in its 
broader sense, is essential for visual dark adaptation. It seems to be 
agreed also that a measure of the ability to adapt to darkness is within 
limits a measure of vitamin A status for those whose vision is otherwise 
normal. Some controversy exists as to the validity of some of the meth- 
ods used for measuring dark adaptation ability. 

Three years ago the first report of the use of the ‘‘ biophotometer’’ was 
published.t| Sinee that time numerous reports have appeared. Most 
of the reports have been favorable, but a few have purported to show 
that the instrument and procedure give unreliable results. Despite their 
smaller number, the adverse reports have seemed to achieve greater pub- 
licity, while the favorable reports have received the designation of 
‘*more enthusiastic than eritieal.’”? 

The purpose of this publication is to report further observations with 
the biophotometer, observations which are believed to support the con- 
tention that this instrument serves a useful purpose. These observations 
also indieate the reasons for the adverseness of interpretation by some 
workers. 

For the purpose of orientation, the test will be reviewed briefly. It 
consists of a dark adaptation foreperiod of ten minutes in total darkness, 
followed by a light adaptation period of three minutes with standardized 
lighting, and then a test period of dark adaptation for ten minutes, also 
in total darkness. During both dark adaptation periods determinations 
of the light threshold are made, but only the values obtained during 
the second, or test, period are used in determining the status of the sub- 
ject, the foreperiod readings serving for practice. The readings are 
made in terms of the setting of the rheostat dial controlling the lighting, 
these values being converted subsequently to light values by means of a 
conversion table prepared by calibration of the instrument. The values 
obtained represent the least amount of light required to see the test ob- 
ject, a small hole in a metal plate illuminated from the rear. Since the 
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amount of light required normally decreases throughout the test period, 
a curve is obtained when the light threshold values are plotted against 
time. 

STATISTICAL METHODS 


The light thresholds, when plotted against time, show in a satisfactory 
manner the differences between normal and abnormal status, as well 
as the changes that oceur with vitamin A depletion or therapy. The 
evidence becomes more convincing, however, when it remains valid under 
statistical analysis. The better known methods of statistical analysis are 
not useful for the small samples available in some of our experiments, 
because these methods are based on the ‘‘theory of large numbers.’’ 
Fortunately, other and exact methods are available for analysis of small 
samples. In this study use has been made of the ‘‘F’’ and ‘‘t’’ tests of 
Fisher,® particularly as they are applied in the analysis of variance. 

In normal error theory, results are usually expressed as deviation 
of so many ‘‘standard errors’’ or ‘* probable errors.’’ Results expressed 
in this manner mean that, if the assumptions of normality are satis- 
fied, chance fluctuation alone would cause a deviation of, say, 2.58 
standard errors (3.84 probable errors) in only one out of each one 
hundred eases. If one is willing to exelude the possibility that the case 
in question is such a ‘‘one in a hundred’’ ease, one is then logically 
forced to the conclusion that some effect other than chance has been 
acting. In statistical parlance, the preceding argument is abbreviated 
by the use of the expression ‘‘the result is significant at the 1 per cent 
level.’’ 

As would be logically expected, the size of the deviation correspond- 
ing to a given level of significance increases as the size of the sample 
decreases. Therefore, in small sample analysis, if only the magnitude 
of the deviations were reported, continued reference to tables would 
be necessary in interpreting the results. It is therefore customary to 
report the probability itself. The results reported herein may be inter- 
preted readily by keeping in mind that a reported probability of 1 per 
cent is the exact logical equivalent of 2.58 standard deviations in nor- 
mal probability theory. Also 20 per cent corresponds to 1.28 standard 
deviations, 5 per cent to 1.95 standard deviations, and 0.1 per cent 
to 3.29 standard deviations. It is also customary to report the number 
of ‘‘degrees of freedom’’ (a technical term connoting usually one or 
two less than the number of items of the sample) on which the analysis 
is based. Results are reported herein in the compact form; the ex- 
pression “‘P = 1%; 9 and 12 d.f.”’ means probability equals 1 per cent, 
9 and 12 degrees of freedom. In such a case the ratio of two unbiased 
estimates of the same variance has been caleulated, and the chance 
fluctuations would account for such a ratio in 1 per cent of the read- 
ings or tests. When the actual variance figures are reported, a nota- 
tion such as “*S* = 1.52; 80 df.” is used, the variance or square of 
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the standard deviation being represented by S*. When reference is 
made to variance corrected for trend, the deviations have been taken 
from the regression line rather than the mean. 
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Fig. 1.—Chart by which light values of photometric readings were converted to 
arbitrary units for the purpose of mathematical analysis. The arbitrary units are 
shown at the right. 
When the photometrie data are expressed in terms of light units or 
logarithms of light units, they are not in a satisfactory form for the 
application of the analysis of variance. The ideal unit for this purpose 





would be one that expresses numerically the degree of ‘‘normality’’ of 
the individual reading or test. By trial and error, a set of arbitrary 
units has been devised for the purpose of analysis. These units are 


shown in Fig. 1. By means of such a chart any reading in terms of 
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light value can be converted into terms of the arbitrary units. If a 
subject gave a reading of 0.11 millifoot candles at 2 minutes and 0.015 
millifoot candles at 10 minutes in the test period, the arbitrary unit 
value in each instance would be 30. Thus, by means of these arbi- 
trary units the curve of adaptation becomes a straight line with a 
numerical value for the entire line. 

Since the numerical value assigned to a reading is relatively inde- 
pendent of the time elapsed in the test period, it is satisfactory to aver- 
age all the readings of a single test. Such an average is a much more 
stable and reliable value than any one individual reading. If one de- 
sires to compare the readings of different subjects at, say, 3 minutes, it 
is not necessary that all the readings be taken at exactly 3 minutes. 
Readings taken at 2%, 314, and 4 minutes may be included without 
introducing a bias. By the use of these arbitrary units that part of 
the variation in the individual readings that can be attributed to chance 
or ‘‘error’’ fluctuation becomes relatively independent of time and 
magnitude. Such homogeneity is a technical requirement for the appli- 
‘ation of the analysis of variance to be valid. All statistical conclusions 
of this report are based on and expressed in the units obtained from 
Fig. 1, and all analyses of tests have been based on the averages of all 
the readings taken for the respective tests. 

Biophotometers originally were calibrated by a photoelectric cell 
method in terms of millifoot candles. More recently they have been 
calibrated by means of the Macbeth illuminometer in terms of micro- 
lamberts. The instrument used in our studies has been calibrated by 
both procedures and both types of light units are indicated in Fig. 1. 
It is obvious that for the purpose of conversion to arbitrary units it 
makes little difference whether dial readings, millifoot candles, or micro- 
lamberts are used. For publication of data, however, it is desirable 
that light values be indicated in order that various workers with the 
biophotometer may be able to compare results. In all the charts of this 
publication in which light threshold values are shown, these values are 
plotted in terms of their logarithms instead of the arithmetic plotting 
of our former publication. 


NORMAL RANGE OF TEST RESULTS 

The term normal is used to designate those test results obtained by 
examining subjects without optical defects and whose facility in dark 
adaptation is close to its maximum. The subjects used for evaluation 
of the results have been children and young adults. 

The range of values we have considered as normal is shown in Fig. 2, 
as well as the range of those we have considered as borderline. Light 
threshold values greater than those in the borderline range are econ- 
sidered definitely abnormal. Some overlapping of the normal and bor- 
derline zones occurs, as determined by response or failure of response 
to vitamin A therapy of those having light thresholds in this overlap- 











174 THE JOURNAL OF PEDIATRICS 


ping area. Some subjects with results in the normal zone may show 
improvement with vitamin A therapy. For example, one such subject 
showed improvement of approximately 1 per cent (P < 1 per cent; 1 
and 26 d.f.), a difference so small that it could not have been demon- 
strated with certainty without a large number of tests. 


iy 





Fig. 2.—Chart showing range of light threshold values considered normal and 
slightly subnormal (borderline). Area 1 includes borderline values. Area 3 includes 
all normal values. Area 2 incudes 50 per cent of the values in area 3. 


Of the tests studied for the purpose of determining normal limits, 
the range for the first readings after light adaptation was from ap- 
proximately 0.6 to 0.2 m.f.c., and for the 10-minute readings from ap- 
proximately 0.04 to 0.007 m.f.e. Approximately 50 per cent of the sub- 
jects had values between 0.32 and 0.44 m.f.c. for the first readings and 


between 0.023 and 0.013 m.f.c. for the 10-minute readings. In terms of 
the arbitrary units shown in Fig. 1, it was found that normal children 
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averaged higher than 27 units. It is entirely possible that more ex- 
tensive observation would reveal subjects presumably normal with 
light threshold values somewhat greater than those stated. 


CONSISTENCY OF RESULTS 


Several observers have reported that the results obtained with the 
biophotometer are not consistent. Our experience over a four-year 
period has been that consistent results are regularly obtainable by any 
‘areful technician. The reported inconsistencies probably are apparent 
rather than real and depend on interpretation as discussed subsequently. 
We have tested several normal subjects over relatively long periods for 
the purpose of obtaining information concerning the range of test 
results. The test results for all have been approximately the same in 
that they have been confined to a relatively narrow range for each 
subject, although the value of the mean has varied somewhat among 
the subjects. The results from one of these subjects are chosen for 
presentation. The choice is based solely on the larger number of ob- 
servations over a longer period of time for this subject. Fig. 3 shows 
the plotted results of fifty tests during a period of four months. Of 
these fifty tests, thirty-three were made at the same time of day (8:30 
A.M.). As shown in Fig. 4, the results of the thirty-three tests show a 
somewhat smaller range than do those of the fifty tests. Despite the 
variations encountered, all values are within the range considered as 
normal. 

The variation between tests given to the same normal subject under 
apparently constant conditions (S? — 1.72; 80 df.) is much greater 
than can be accounted for by the variation in the individual readings 
of tests (S* = 1.52; 132 df.) (P < 0.1 per cent; 80 and 132 df.). It 
is concluded, therefore, that the technique is sufficiently perfected and 
that the chief source of uncontrolled variation is the variation between 
tests. This latter variation may possibly be due in part to physiologic 
changes in the subject. The variation from normal subject to normal 
subject was greater than could be attributed to the variation from test to 
test (P < 0.1 per cent; 18 and 72 df.). 

Using cooperative subjects, such as the one represented in Fig. 3, 
we could find no evidence that any one reading in the test period is 
more or less accurate or significant than another. However, the first 
reading, made from twenty to thirty seconds after light adaptation, 
is more difficult to obtain; dark adaptation is proceeding rapidly and 
small differences in dial readings represent large differences in light 
values. It is believed that no information will be lost and greater ae- 
curacy may be attained by deferring the first reading until one minute 
after the light adaptation period. 

In discussing consistency of results, it is necessary to consider the 
learning period. Certain children do not immediately comprehend 
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exactly what is desired in the test and do not have a clear idea of the 
end point. For these children the first test may not be a true test of 
adaptation ability. The errors are almost always in the direction of 
indicating greater dysfunction than actually exists. In making surveys 
or in studying individual children, the first test is acceptable only if 
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Fig. 3.—Variability in fifty 
of four months. 


the results indicate good adaptation. If the results vary from the 
normal, it is necessary to make further tests to determine the reliability 
of the subjeet. This conelusion is obvious from inspection of the plotted 
data. Statistical analysis shows definitely that a learning factor is 
present in many cases (P < 0.1 per cent; 8 and 72 d.f.). For a group 
of orphanage children there was an improvement of approximately 5 
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per cent on the second test over the first, and an additional 5 per cent 
on the third over the second. After the third test, learning did not 
appear to have an important effect. Also, in studying individual sub- 
jects, the relative unreliability of the first and second tests often is 
shown by variation of individual readings from the unit average of 
the test, such as the following: first test, S° — 6.72; 27 d.f., P < 0.1 
per cent; second test, S*? — 3.25; 27 d.f., P = 1 per cent; standard, 
S? = 1.52; 132 df. 





/ 3 4 6 7 c) 
Minutes 


Fig. 4.—Results of tests of the same subject as represented in Fig. 3, but made 
at the same time of day. Circles represent tests before vitamin A therapy; crosses 
represent tests during vitamin A therapy. 

Restriction of light threshold values to a relatively narrow range, 
characteristic for normal subjects, was not observed for those having 
poor adaptation ability. When subjects are deficient in vitamin A to 
the extent of giving test results in the subnormal range, considerable 
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variation often is encountered. This phase is discussed subsequently 
under causes of deficiency. 





Fig. 5.—Composite results from thirty-four normal children living in an orphanage. 
Circles represent test results of children whose only source of vitamin A was the 
orphanage diet. Crosses represent test results of children receiving 3,000 units of 
} ~ ae A daily for four and one-half months as a supplement to the orphanage 

An important cause of definitely inconsistent results requires men- 
tion. The preceeding discussion is based on the assumption that an 
appropriate technique is employed in making the tests. We know 
that such an assumption is not always justified. We have seen opera- 
tors of the instrument who were impatient and hurried; the subjects 
became confused; the rapid changes of the rheostat dial, when in the 
direction of producing decreased light, did not permit cooling of the 
lamp filament to the new light value corresponding to the dial setting. 
Although other errors of technique have been observed, excess speed 
in turning the dial has been the most common. 
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VALIDITY OF THE TEST 


If the test can be shown to give consistent results related to vitamin 
A, its validity would seem obvious. When normal subjects are receiving 
ample vitamin A, the test results should fall within the range designated 
as normal; those found to have poor dark adaptation and to have no 
discernible ocular abnormality should have improved function when 
given vitamin A; it should be possible to deplete subjects of vitamin 
A and observe corresponding changes in the test results. All these 
conditions have been met. 
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Fig. 6.—Test values from a 99-year-old boy. Zone / represents test values ob- 
tained before vitamin A therapy. Zone 2 includes values obtained during the first 
two weeks of therapy; zone 3, during the next two weeks; and zone 4, during 
the last four weeks of the eight-week therapy period. 


In the preceding section it has been shown that repeated tests of 
individual normal subjects have given results within a relatively nar- 
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row range, with no values outside what has been designated the normal 
range. When the test was applied in an orphanage in which the gen- 
eral diet was known to contain a fair amount of vitamin A (approxi- 
mately 2,000 units daily), the test results fell within the range con- 
sidered normal. The children were then divided into two groups of 
seventeen each, one group being used as a control and .the other receiv- 
ing a supplement of 3,000 units of vitamin A daily over a period of 
four and one-half months (Fig. 5). No statistically significant effect 
of the supplement could be found. 





Fig. 7.—Test results of a girl 11 years of age. Tests had been normal in October, 
subnormal in the succeeding February and March. After two weeks of vitamin A 
therapy, the tests were relatively normal, as shown by curve J of the chart. Curves 
2 to 7 show results obtained during the succeeding two months when no therapy 
was given. Curves 8 to 1} were obtained during a second period of intermittent 
therapy. School attendance was irregular because of illness. During one period 
in the spring she had greatly restricted fields of vision. 


In the course of our studies, many children have been found who had 
impaired dark adaptation, some of them in marked degree. A few 
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were studied intensively over considerable periods of time, others only 
long enough to observe recovery to normal adaptation and maintenance 
of that status for a time with vitamin A therapy. The results were 
uniform in that all, except one who refused to cooperate, attained nor- 
mal adaptation after varying periods of time. Because of space limita- 
tions, only two of these eases are used in illustration (Figs. 6 and 7). 





Fig. 8.—Successive test results of a young adult during and following a _ period 
of depletion of vitamin A. Same subject as K. C. of Fig. 9. Curves 1 to 7 repre- 
sent the depletion period. Curve 8 represents the test results four hours after the 
ingestion of 1,700 units of vitamin A. Curves 9 to 11 show the test results during 
the succeeding week of recovery while the subject was ingesting 1,700 units of vita- 
min A daily, the depletion diet having been continued. 


Three medical students voluntarily ingested a diet containing a daily 
allowance of approximately 200 units of vitamin A, The photometric 
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evidence of depletion and of later repletion, together with some of the 
details of the experiment, is shown in Figs. 8 and 9. In each ease, 
adaptation ability decreased continuously during the depletion period, 
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the amount of decrease being approximately proportional to the dura- 
tion of the experimental dietary period. In all cases the regression was 
highly significant (Subject B. H., P < 1 per cent, 8 d.f.; subject M. S., 
P < 0.1 per cent, 13 d.f.; subject K. C., P < 0.1 per cent, 15 d-f.). 
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When the subjects were given supplementary vitamin A while still 
receiving the experimental diet, they showed significant and rapid im- 


provement (B. H., four hours after the first supplement, P — 2 per 
cent; three days, P = 0.1 per cent; M. S., two hours, P = 6 per cent; 
four hours, P = 3 per cent; twenty hours, P = 0.27 per cent; K. C., 


four hours, P = 3 per cent; two days, P = 1 per cent; four days, P < 
0.1 per cent). One of the subjects, B. H., had symptoms in addition 
to impaired adaptation attributable to vitamin A deficiency. During 
the third week she complained that her eyes were dry and tired easily. 
In the fourth week she developed conjunctivitis. Because of these 
symptoms, the depletion period was terminated by the administration 
of 5,000 units of vitamin A daily for three days, during which time the 
eye symptoms disappeared, although adaptation had not yet become 
fully normal. 
CAUSES OF VITAMIN A DEFICIENCY 


The causes of vitamin A deficiency are multiple, and the one often 
thought of first, deficient diet, is not important in our region in pro- 
ducing detectable elinieal evidence of lack of this material. Among 
the children we have had available to us for study, we believe that 
few were receiving grossly deficient amounts of vitamin A, although 
many may not have received optimal amounts. 

The causes of deficiency resolve into two main groups, one in which 
the intake is less than that normally required and the other in which 
failure of utilization is operative despite moderate or even ample in- 
take. The first is designated dietary deficiency and the second, utiliza- 
tion deficiency. The term utilization deficiency is considered as cover- 
ing a relatively wide field. The difficulty may be in absorption, in liver 
function, possibly in destruction of vitamin A, or in diversion of the 
supply temporarily to some use other than for dark adaptation. That 
the supply may be preferentially used for functions other than adapta- 
tion is indicated by the observations on subject B. H. discussed in the 
preceding section. In this instance, by vitamin A therapy the subject 
was relieved completely of conjunctivitis and other eye symptoms be- 
fore dark adaptation became normal. 

Our observations have led us to believe that illnesses, particularly 
acute infectious illnesses, are the cause of a disturbance in vitamin A 
metabolism to the extent of producing poor dark adaptation in the 
majority of instances of this disorder. Children with the poorest adap- 
tation have usually been those who have had a long suecession of acute 
infections. Even minor illness of short duration tends to have an 
unfavorable effect on dark adaptation ability, especially when the diet 
has contained only moderate amounts of vitamin A. Several observers 
have reported decreased vitamin A or carotene in the blood during 
illness,* but the role of illness in producing poor adaptation has been 
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largely overlooked except in eases of liver disease*® and of tuberculosis.® 
Jeghers’ mentions that infections were more numerous and severe among 
students of his observation group who had poor dark adaptation, but 
he seems to attribute the poor adaptation to deficiency of intake, except 
in a few instances in which infections were held responsible. 


It is well known that chronie digestive disorders commonly interfere 
with the utilization of several of the nutritional essentials, including 
various vitamins. Numerically, these instances seem unimportant in 
childhood when compared with the frequency of effects produced by 
infections, especially those of the respiratory tract. 

Experimentally observed subjects do not have the same degree of 
efficiency in metabolic and other biologie functions. Vitamin A utiliza- 
tion is no exception. When the amount of vitamin A permitted to 
experimental subjects is gradually decreased, a level will be reached 
at which some subjects are able to maintain normal dark adaptation 
while others give abnormal test results. These differences exist among 
subjects in none of whom is any evidence of disease demonstrable. It 
is believed that vitamin A deficiency from this type of relative ineffi- 
ciency of utilization or greater requirement, as the case may be, is not 
common in the absence of disease and during ingestion of a diet con- 
taining even moderate amounts of vitamin A. We have observed what 
appeared to be this type of difficulty in only one instance in which the 
vitamin A intake would be considered ample; in this case, improvement 
occurred coincident with the administration of bile salts. 

Two charts are shown (Figs. 10 and 11) to illustrate the effect of 
illness on dark adaptation. In the case represented by Fig. 10, the 
child, when first examined, had from borderline to normal test results. 
After reeeiving vitamin A therapy for a few days, she became ill with 
an upper respiratory infection. During the period of the infection, 
dark adaptation was considerably poorer than it had been, despite the 
continued ingestion of vitamin A. After reeovery from the infection 
and with continued therapy, the test results became normal. During 
the period of adaptation recovery, her adaptation ability improved at 
the rapid rate of 1.34 arbitrary units a day. 

The subject of Fig. 11 was a boy 12 vears of age, with a poor dietary 
history and frequent indisposition. In addition to subnormal dark 
adaptation over a period of several months of observation without ther- 
apy (curves 7 to 7), he had greatly restricted fields of vision to the 
extent that vision was practically tubular. After irregular ingestion 
of cod-liver oil for a period of a month, he showed some improvement 
(curve 8). Vitamin A was then administered under inspection at 
school on each school day, but attendance at school was irregular. His 
photometer readings improved to normal, falling occasionally into the 
border group. After an illness, adaptation ability decreased as shown 
by eurve 14, but became normal subsequently with continued vitamin 
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A therapy. Coincident with the improvement in dark adaptation, the 
visual fields became normal. 


, 


i ae 





Fig. 10.—Test results of a girl 11 years of age, illustrating the effect of infection. 
Zone 1 indicates the range of test results before vitamin A therapy. Zone 2 indi- 
cates the range of test results incident to illness, after vitamin A therapy had begun; 
zone 3, the range after recovery from illness and after from two to seven weeks 
of continued vitamin A therapy. 


Under ordinary circumstances of living, the intake of vitamin A 
varies from day to day and from meal to meal. For one who has an 
ample supply at all times, these variations in intake are of no im- 
portance; all functions dependent on vitamin A may be expected to 
continue on an even course. In eases of dietary deficiency, however, 
when the deficiency is reflected in impairment of dark adaptation, 
marked fluctuations in dark adaptation ability may reasonably be ex- 
pected from day to day and in relation to the discrete unit quantities 
of vitamin A represented by individual meals. It should not be sur- 
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prising, therefore, that in some instances of deficiency or borderline 
deficiency fluctuations in dark adaptation ability should be encountered. 
Several observers have presented the occurrence of these fluctuations 
as evidence that the test is unreliable, instead of using the test to show 
that these logically expected changes actually do oceur. 
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Fig. 11.—Test results given by a 12-year-old boy with a poor dietary history 
and frequent indisposition. Curves / to 7? represent values obtained over a period 
of several months when no vitamin A therapy was given. The values for curves 
9 to 13 were obtained during two months of irregular vitamin A therapy. Curve 14 
shows poorer test results after an illness, and curve 15 represents the subsequent 
return to normal. 
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In cases of utilization deficiency, rapid change in adaptation ability 
may or may not be observed. The utilization defeet may be such that 
small increments in the intake of vitamin A are not reflected in rapid 
change in dark adaptation ability. In some instances, relatively high 
intakes seem to be required to produce an effect. However, variations 
in adaptation ability are found in a considerable proportion of those 


giving abnormal test results, whether or not the defect is one of utiliza- 
tion. In some instances these fluctuations may possibly be attributed 
to variations in ability to utilize vitamin A, rather than to variations 
in the intake. At times, brief and relatively minor illness seems to be 
responsible for temporary occurrence of abnormal test results. 


SEASONAL VARIATION OF VITAMIN A DEFICIENCY 


The vitamin A content of the diet varies with the season, often to 
a marked degree. The greater variation is to be expected in the low 
cost diet and the lowest content is to be expected in winter and early 
spring. Therefore, it is reasonable to consider vitamin A deficiency 
as possibly having seasonal incidence, with the greater frequency in 
late winter and early spring. When dark adaptation tests are used as 
the criterion, an increased frequeney of deficiency is found during 
these seasons; but it is our inclination to attribute the increase only in 
part to the lower intake of vitamin A and in a larger measure to the 
effects of illness on those with only a moderate intake of vitamin A. 
Even relatively poor diets seem to contain enough vitamin A to permit 
normal dark adaptation during periods of good health. The apparent 
effect of season is indicated in the following discussion concerning dark 
adaptation surveys. 

DARK ADAPTATION SURVEYS 


As reported in a former publication,’ 30 per cent of two groups to- 
talling sixty children examined in 1936 had test results not wholly nor- 
mal. During the fall and winter of 1937, 300 orphanage and school 
children were studied. All children not definitely normal on the basis 
of the first test (33 per cent of the orphanage groups and 15 per cent 
of the grade school groups) were retested until they were definitely 
beyond the learning stage and were giving consistent results. In the 
fall only one child was found who was definitely deficient in vitamin A, 
and five children had borderline results. All the children who gave 
results not wholly normal were in the grade school groups consisting 
of a total of 120 children. The orphanage groups showed results rela- 
tively constant throughout the year. However, the school groups showed 
a definite seasonal variation. During the winter five of the children 
had test results in the subnormal range, and the borderline cases in- 
creased to between 10 and 15 per cent. Four of the five children in 
the subnormal group were submitted to vitamin A therapy and at- 
tained normal adaptation. Of the school group, fifty were retested late 
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in the spring and all gave normal test results, except for one child 
whose results were borderline. Thus, the greatest incidence of abnormal 
results found was slightly less than 20 per cent in the school groups 
in the winter, while late in the spring the incidence was only 2 per 
cent in a school group of fifty. It appears that the frequency of vitamin 
A deficiency as determined by photometry depends on the season of the 


year and on the background of the group surveyed. 
RECONCILIATION WITH THE LITERATURE 


Referring to our preceding publication, we wish to qualify the fol- 
lowing statement made in 1937: ‘‘ Abnormal test results produced by 
causes other than vitamin A deficiency are statistically unimportant in 
surveys made of the general population.’’ The idea intended to be 
conveyed was in reference to the relative infrequeney of poor adaptation 
caused by abnormal conditions of the eye not related to vitamin A. It 
was not the intent to give the impression that vitamin A deficiency as 
it affects the eve is necessarily the result of dietary deficiency. 

Palmer and Blumberg*® made a critical examination of the biopho- 
tometer technique and raised several questions regarding possible 
sourees of unreliability. A collective answer to most of these questions 
can be given by stating that statistical analysis of our own data shows 
that the variation caused by vitamin A deficiency is significantly greater 
than that due to all other sources combined, including the variation 
attributable to the instrument and technique. 

In a later paper Palmer® reports a study of 106 children selected 
‘‘on the basis of the results of the biophotometer test, the largest pro- 
portion of the children being those whose adaptation test marked as 
‘deficient’ in vitamin A, . .. a smaller proportion, those marked as 
‘borderline subnormal’ and a few marked as ‘normal.’’’ Tests were 
made at weekly intervals in a series of four tests. Then part of the 
group received vitamin A supplement and the remainder were con- 
tinued as controls for the sueceeding five weeks. For both groups there 
was a gradual improvement in dark adaptation throughout the pre- 
therapy and the subsequent therapy periods. The data for the control 
and for the treated groups paralleled closely. The improvement of 
both groups was attributed to practice in the test by the subjects. The 
results reported by Palmer correspond to those that would be expected 
in groups of children whose deficiency of vitamin A is largely of the 
‘*utilization’’ type, dependent on colds or other illnesses. In such 
eases, whether or not a vitamin A supplement is given, improvement and 
return to normal after a period of time would be the usual outeome. 
To whatever extent the poor adaptation was dependent on dietary 
deficiency, it may be pointed out that the time of year for conducting 
the experiment was such that the vitamin A eontent of foods had 
naturally increased. 
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Snelling,'’® starting with an experimental group of thirty-four school 
children and ending with a group of twenty-four, made a photometric 
test of each child at intervals of three weeks for a total of four tests. 
Following the second test, the diet was supplemented with vitamin A. 
At the first test he found only three of thirty-four children to have 
normal adaptation. At each examination the test results were classified 
as normal, borderline, or abnormal. Tests 1 and 2, 2 and 3, 3 and 
4, and 2 and 4 were compared, and the changes (presumably from one 
classification to another) from the preceding to the subsequent test were 
recorded. Between the first and second tests, nine of the children 
had improved and seven had decreased in dark adaptation ability. Be- 
tween the second and fourth tests was an interval of six weeks during 
which vitamin A was prescribed. During this interval ten of thirteen 
abnormal and three of six borderline results were unchanged, and three 
of six normal results changed to indicate poorer adaptation. Snell- 
ing considers his results inconsistent and the biophotometer unsatis- 
factory. The same comment is applicable here as was made in the 
preceding discussion of the Palmer publication. In the Snelling study 
no practice period was taken into consideration, thus discounting to 
some extent the differences between the first two tests. During the 
therapy period the administration of vitamin A apparently was un- 
controlled. The possible effect of illness or ‘‘utilization’’ deficiency 
was not considered. Utilization deficiencies do not usually recover with 
seven to fourteen days’ treatment as expected by the author, nor always 
in six weeks, the duration of his feeding observation. In order to de- 
termine the validity of a biologie test of this type, it would seem de- 
sirable to have the subjects under very close observation and control. 

Isaacs, Jung, and Ivy" observed no correlation between biophotom- 
eter readings and dietary vitamin A. The dietary intake of the sub- 
jects ‘‘as determined by calculation from their diets ranged from at 
least 1,650 to 9,725 international units per day,’’ the mode being ap- 
proximately from 3,001 to 4,000 units daily. As far as ean be deter- 
mined from the published data, all subjects, with the possible exception 
of three, received amounts of vitamin A in excess of the minimum re- 
quirement for permitting normal adaptation. The adverse effects, if 
any, of the low intakes seem to be masked by the mass treatment of the 
data. It searcely seems necessary to point out that when a function 
dependent on vitamin A is wholly normal, the ingestion of increased 
amounts of this vitamin would not be expected to improve the function. 
A correlation between intake of vitamin A and dark adaptation should 
not be expected when the intake at all times is above the requirement 
for good adaptation. The expressed objection to conversion of the 
dial readings to light values may be met by the statement that it seems 
desirable to be able to compare the data of one worker with those of 
another. Such comparison is impossible when only dial readings are 
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published. The authors admit that the objection to conversion is largely 
overcome when the light values are plotted on semilogarithmic paper. 

In a well-controlled study, Booher and Williams’™® showed that the 
biophotometer is useful in detecting vitamin A deficiency. The one 
adverse finding was a deterioration of the lamp used in determining 
the light threshold. Our own safeguard against a similar difficulty, as 
in the ease of these authors, has been repeated recalibration of our in- 
strument. In our own ease the changes found have been within the limit 
of calibration and experimental error. We have been informed by the 
manufacturer that new lamps change rapidly to a plateau of light 
quantity, the level of the plateau remaining constant for a long period 
of time. For several years the lamps of all new biophotometers have 
undergone a process of ‘‘seasoning’’ before installation and calibration. 

Booher, Callison, and Hewston™ reported that the biophotometer is 
less sensitive than the Hecht-Shlaer adaptometer and that 20 per cent 
less vitamin A or carotene is required to produce normal test results 
with the biophotometer than with the adaptometer. We are not in a 
position to comment on this conelusion, except to state that we are not 
inclined to doubt it. 

Steininger and Roberts'* found some advantageous features in the 
biophotometer test, but also several that were not. They found single 
tests to be unreliable because readings may vary so widely on succes- 
sive tests, even with a constant dietary regimen, that the classification 
of the subject may be changed to or from the normal or subnormal zone. 
This type of criticism has been answered in preceding discussion. When 
consistent results are not obtained, some cause for utilization impair- 
ment should be sought. These authors found that only 26 per cent 
of an observation group of children from a high socioeconomic level 
gave readings which classed them as normal. When a vitamin A sup- 
plement was given to fifty children for whom the original (dial) read- 
ings were low, no significant difference in the mean readings of the 
group as a whole was found on comparison with a matched group of 
fifty controls. More than one-half of the children receiving the supple- 
ment failed to improve. One logical explanation of such findings is 
that some change might have taken place in the calibration of the in- 
strument. This is suggested by the high proportion of abnormal test 
results and the failure of many children to improve with vitamin A 
therapy. It is to be noted that practically all the children with very 
low tests did improve, indicating that, with the photometer used, the 
test was valid when the level considered normal was lowered. These 
authors found also that a depletion diet caused a significant change in 
the biophotometer readings for only two of six subjects, although three 
of those not responding received the diet for a period of four months. 
From the data it may be noted that in three of the four subjects who 
did not respond to the depletion diet as expected (H. H., S. B., K. M.), 
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adaptation ability decreased gradually into the subnormal zone for 
nineteen, thirty-three, and thirty-two days, respectively, in the depletion 
period, at which times improvement occurred without known change 
in the diet. In one case (H. H.), the improvement continued to the 
point of normal adaptation. Such a result is not understandable on 
the basis of information available. There seems little doubt that all 
persons restricted to an intake of 100 units of vitamin A daily will 
become depleted of this material. This report is the only one en- 
countered in which a depletion diet failed to produce marked adapta- 
tion changes. These authors advise that, in any study using the biopho- 
tometer, mean values of large numbers of subjects be used in order 
that the random variations of individual subjects be permitted to bal- 
anee each other. By such a procedure any effects of colds and illnesses 
are completely masked and temporary utilization deficiencies are not 
discovered. It is our belief that utilization deficiency is the most fre- 
quent variety and that these instances are best detected by studies of 
individuals rather than groups. 

Baum and MeCoord’® reported a well-controlled study in which 
they found no correlation between the photometer readings and the 
vitamin A content of the blood. However, there was a suggestive corre- 
lation between dark adaptation and the carotene content of the blood, 
as well as between adaptation and the increase in blood content of 
vitamin A following absorption tests. The study group ineluded no 
eases of marked dysadaptation, and the authors considered it possible 
that no actual cases of true vitamin A deficiency were included. The 
authors indicate that they realize no correlation would be expected 
when both adaptation and blood content of vitamin A are at normal 
levels. 

Other critical reports have been published, but such of these as have 
been found’® represent too little work with the biophotometer to merit 
comment here, except perhaps in one instance. Criticism is made by 
Hecht that, as the result of the color changes incident to rheostat control 
of the testing light, one records what happens to the instrument as 
well as what happens to the eye. It is possible that this statement has 
some scientific merit, yet when it is put to a practical test any effect 
of rheostat control seems negligible. ‘‘A special biophotometer™’ was 
constructed using the standard test piece and bright light screen in 
which the intensity of the testing light was varied only by varying the 
distance of the light source from the test object. The light was mounted 
on a slide which carried a seale along its length. The light intensity 
was then determined for each scale reading using the same methods 
of calibration as employed to calibrate the standard biophotometer. 
When the same individual was tested on both instruments and the re- 
sults obtained were compared, differences were well within experi- 
mental error, and within the limits of variation with either instrument 
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alone. This indicates that the variation in the spectral quality of the 
test light, caused by the use of a rheostatie control of its intensity, 
does not noticeably affect results obtained in comparison with similar 
results obtained with a test light of uniform spectral quality, in which 
variable distance from the test piece was used to control the intensity 
of illumination.’’* , 

MISCELLANEOUS COMMENT 


In our former publication’ the light value for the light-adaptating 
screen of the biophotometer was stated as 1.1 foot-candle. This value 
was obtained by the use of a photoelectric cell with a correction filter 
and with the conversion factor supplied with the cell. Other values 
are obtained by other methods of measurement. When a determination 
was made of the brightness, using a Macbeth illuminometer, a value of 
124 millilamberts was obtained.’* The latter value of 124 millilamberts 
is the one considered most acceptable for record. Whatever the method 
used, the value for all biophotometers is the same. 

Apparently, impairment of vision in dim light may be produced by 
deficiencies other than vitamin A. Our own studies have not been con- 
cerned with other factors. In all instances in which we have used 
depletion diets experimentally it has been our endeavor to have the 
diets complete in all respects except for vitamin A. Kimble and Gor- 
don'® have noted that certain subjects with continued poor dark adapta- 
tion after a period of several months of vitamin A therapy developed 
normal adaptation after the daily administration of 1 mg. of pure 
riboflavin. In other instances, ascorbic acid has caused satisfactory 
improvement when riboflavin failed. Stewart®® also has noted a rela- 
tionship between dark adaptation and vitamin C. Pock-Steen*' de- 
scribed a ‘‘twilight blindness’’ which differs from the night blind- 
ness of vitamin A deficiency. It is not influenced by vitamin A inges- 
tion, but is greatly ameliorated in a few hours after the injection of 
1 mg. of riboflavin. These various observations may have an impor- 
tant bearing on both clinical and research studies of dark adaptation. 
To anyone who has devised an experimental diet low in vitamin A, 
it is clear that fortuitous dietary deficiency of vitamin A is always 
associated with other deficiencies. When vitamin A therapy alone is 


given, a reason for divergence in results is suggested. 
SUMMARY 


Further observations on dark adaptation as determined by means 
of the biophotometer are reported. Evidence is presented that the re- 
sults obtained with this instrument are consistent from test to test of 


*On page 195 of this issue of the JouRNAL appear observations by Eckardt and John- 
son comparing the biophotometer with the Hecht-Schlaer adaptometer. It is shown 
that the values obtained with the biophotometer are essentially the same as the values 
for rod adaptation as obtained with the adaptometer; when the brighter light of the 
adaptometer is used for light adaptation, the test with the biophotometer gives both 
cone and rod adaptation values similar to those obtained with the Hecht instrument. 
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the same subjects and correspond with the vitamin A status of those 
subjects, when the technique employed is satisfactory and when certain 
interpretations are applied. By mathematical analysis of the results, 
the technique described in 1937 has been shown to be satisfactory. Re- 
ports of inconsistent results by other observers have been reinterpreted 


in the light of our own experience, with the conclusion that the appar- 
ent inconsistencies have a logical explanation in variability of the 
status of the subject rather than in fallibility of the test. 

Normal subjects with ample vitamin A intake, while remaining in 
good health, have normal test results at all times. The subjects of our 
observation group who had poor dark adaptation and who submitted 
to therapy attained normal adaptation in all instances while receiving 
vitamin A. Three subjects receiving an experimental diet of low vita- 
min A content showed changes in dark adaptation ability paralleling 
the depletion of this material and later repletion. 

In the geographic region in which these observations were made, 
dietary deficiency alone seemed to be the cause of impaired dark adapta- 
tion in few instances. The most frequent and usual cause of impaired 
adaptation seemed to be a utilization deficiency resulting from illness, 
especially illness resulting from infection. 

A seasonal incidence of dysadaptation was observed. The greatest 
number of instances was found in the winter and the smallest number 
in the summer. It is believed that the seasonal incidence is related more 
closely to the seasonal occurrence of infections than to seasonal varia- 
tions in diet. 

In the ease of an orphanage in which the children were receiving 
approximately 2,000 units of vitamin A in the diet daily, no instances 
of abnormal dark adaptation were observed during a winter period 
of observation. 

In a group of 120 school children, 5 per cent had dark adaptation 
not wholly normal in the fall. In the winter almost 20 per cent had 
abnormal adaptation. In the spring only one child of fifty tested had 
an abnormal test result, and this one child gave a borderline test. 
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A COMPARISON OF TWO METHODS OF MEASURING 
DARK ADAPTATION 


Rospert E. Eckarpt,* Px.D., ANp LoRAND V. JoHnson, M.D. 
CLEVELAND, OHIO 


INCE impaired dark adaptation is believed to be one of the earliest 

signs of vitamin A deficiency, a quantitative measure of this fune- 
tion is of great practical importance to the clinician in detecting vitamin 
A deficiency before serious or irreversible pathology to the eye has 
developed. Among the instruments which have been developed to 
measure dark adaptation are the biophotometer and the Heeht-Schlaer 
adaptometer. The former, first introduced by Jeans and associates,’ was 
designed primarily for the use of the clinician, and therefore embodies 
certain features of construction which make for ease of operation. The 
latter, developed by Hecht and Schlaer,? was designed primarily for 
academic studies of dark adaptation, and was subsequently applied to 
the study of vitamin A deficiency. 

The principle behind the two instruments is fundamentally the same, 
each embodying a bright light which bleaches the visual purple of the 
retina, and a test light whose intensity may be varied and which is used 
to determine the threshold of visibility as the eye adapts to the dark 
after the bleaching process. There are several differences in the instru- 
ments, however, which need to be mentioned. The bleach light of the 
Hecht-Sehlaer instrument is much brighter than the bleach light of the 
biophotometer. The intensity of the test light in the Hecht-Schlaer 
instrument is varied by interposing a series of neutral filters and a 
graded optical wedge between the test bulb and the observer’s eve. This 
test is usually performed with a blue filter interposed, although it may 
be performed with white light if desired. In the biophotometer, the 
intensity of the test bulb is varied by a rheostat. White light is used 
in the test. The range of intensity variation of the test bulb is much less 
in the biophotometer than in the Hecht-Schlaer instrument. A movable 
fixation light is provided in the Heeht-Schlaer instrument, which makes 
it possible to vary the position of the test field on the retina. The test 
is usually made 10° nasally from the fovea. In the biophotometer this 
fixation light is absent. The area of the test field in the Hecht-Schlaer 
instrument is variable, although a 2° field has been reeommended. In 
the biophotometer the area of the test field is 1°. In the biophotometer 
the test field is in view constantly, as well as two slightly brighter fields 


From the Department of Ophthalmology, Division of Surgery, University Hospitals, 
and the School of Medicine, Western Reserve University. 

marae Angell, and General Biochemicals, Inc., Fellow for research in ophthal- 
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of equal size located to the left of the test field. Testing is done inter- 
mittently with the Hecht-Schlaer instrument at 4%» second exposure at 
about one-second intervals. This is accomplished through the use of a 
photographie shutter. 


EXPERIMENTAL DATA AND RESULTS 


For this work, a biophotometer,* standard model G, equipped with a 
soft rubber evepiece, and a Heeht-Schlaer adaptometert were used. All 
tests were performed at night in a completely darkened room. In per- 
forming the biophotometer tests, the procedure recommended by the 
manufacturers in their ‘‘ Booklet of Instructions’’ was followed. In per- 
forming the test with the Heeht-Schlaer instrument, a 2° field located 
10° nasally on the retina was used, the blue filter being inserted between 
the test light and the observer's eye. 


-—e HECHT - SCHLAER 
&-+4 BIOPHOTOMETER 





ee ee ee a a 
8 10 12 & % 18 20 22 2 


Time tn Minutes 





Fig. 1. 


The tests were performed with both instruments for thirty consecu- 
tive nights in order to become thoroughly aequainted with the tests and 
to eliminate any ‘‘learning’’ factor. It was our observation that the 
‘‘learninge’’ factor was greater for the Hecht-Schlaer instrument than 
for the biophotometer, since it required several nights of testing before 
individual points of the curve obtained with this instrument fell close 
to a smooth eurve. Biophotometer curves were reproducible from the 
start, day-to-day variations being insignificant with either instrument. 
In Fig. 1 is reproduced a representative curve obtained with each of the 
instruments, plotted to the same scale. The preliminary dark adapta- 
tion period preceding bleaching in the biophotometer test has been 


*Manufactured by the Frober-Faybor Co., Cleveland, Ohio. 
tManufactured by O. C. Rudolph, 55 Van Dam St., New York, N. Y. 
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omitted, and the dark adaptation curve following the bleach period has 
been started arbitrarily at ten minutes in order to bring the curves into 
juxtaposition. 

It is apparent from these curves that the bleach light used in the bio- 
photometer is not sufficiently strong to bleach out the cones, so that the 
first phase of the curve obtained with the Hecht-Schlaer instrument, the 
so-called cone adaptation period, is absent. It is also apparent, however, 
that the second phase of the curve obtained with the Hecht-Schlaer 
instrument, beginning at about the cone-rod transition time, is rather 
accurately reproduced by the biophotometer. 


St 








10 2 i 18 20 22 24 26 28 30 
Time in Minutes 


Fig. 2. 


After these results had been considered, the question arose whether or 
not increasing the intensity of the bleach light in the biophotometer test 
would bring out this cone adaptation. For this purpose, the right eye 
was bleached for three minutes with the bleach light of the Heeht- 
Schlaer instrument. The left eye was then covered, and the dark adapta- 
tion of the right eye was tested with the biophotometer. Curve 1, Fig. 2, 
is a reproduction of the results obtained in this fashion. After bleach- 
ing with the Hecht-Schlaer instrument, the center dot of the quineunx 
of the biophotometer, with the rheostat dial set at 0, did not become 
visible until one and three-quarter minutes had elapsed. From this 
point on, dark adaptation followed a two-phase curve which exhibited 
both cone and rod adaptation, and was identical, within the limits of 
error, with the dark adaptation curve obtained with the Hecht-Schlaer 
instrument. 

Curve 2, Fig. 2, represents the dark adaptation of the right eye as 
measured with the Hecht-Schlaer instrument following a three-minute 
bleach period with the biophotometer bleach light. Again it is apparent 
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that cone adaptation is absent from this curve, but that rod adaptation 
is reproduced within the limits of error. 
DISCUSSION 

It is not our purpose to enter the discussions of the prevalence of 
vitamin A deficiency nor those of experimental vitamin A deficiency in 
human beings. We do feel, however, that the data which have been 
obtained in this direction with the biophotometer must be considered 
valid from a technical standpoint. When the Heeht-Schlaer instrument 
is used, two criteria have been selected to distinguish vitamin A de- 
ficiency, namely, the final rod threshold and the final cone threshold, the 
cone-rod transition time remaining unchanged in deficiency. The data 
which have been presented indicate that the first reading after the 
bleach obtained with the biophotometer is a measure of the final cone 
threshold, whereas the final reading obtained with this instrument is a 
measure of the rod adaptation at a time corresponding to twenty 
minutes’ adaptation with the Heeht-Sehlaer instrument. Since rod 
adaptation at this time has slowed down considerably, we feel that it is 
a fairly accurate measure of the final rod threshold. It might be sug- 
gested, however, that dark adaptation be measured for an additional 
five or ten minutes with the biophotometer, in order to obtain a more 
accurate index of the final rod threshold. 

On the other hand, the biophotometer has certain simplicities of opera- 
tion which recommend it to the clinician. By the use of a soft rubber 
eyepiece, the hecessity for a completely dark room is obviated, the dark- 
ness obtainable with drawn window shades being sufficient if the patient 
is asked to keep his or her eves closed between testings. This makes the 
biophotometer more suitable for use in the practitioner's office. 

Furthermore, the results with the Heeht-Schlaer instrument are ex- 
pressed in log units, a unit with which the elinician is not too well aec- 
quainted, and which is therefore cumbersome and difficult for him to use. 
The caleulations necessary following the test are much simpler and much 
more rapidly obtained with the biophotometer than with the Heeht- 
Sehlaer instrument. We have found that at least one-half hour is re- 
quired to decipher the results of a test with the Hecht-Schlaer instru- 
ment, whereas the results of a test with the biophotometer can be in- 
terpreted in a few minutes. 


SUMMARY 


The results of dark adaptation tests obtained with the biophotometer 
and with the Heeht-Schlaer adaptometer on the same subject have been 
compared. It was found that the biophotometer does not use a bright 
enough bleach light to bleach the cones, so that cone adaptation is absent 
from the biophotometer curve. When the intensity of the bleach light 
is inereased, however, the cone adaptation may be measured with the bio- 
photometer. Within the limits of error, the rod adaptation as measured 
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with the biophotometer and the Hecht-Schlaer adaptometer is identical. 
The first reading obtained after the bleach period with the biophotometer 
is felt to represent the final cone threshold as determined with the Hecht- 
Schlaer instrument. 

Consequently, it is felt that the continued use of the biophotometer 
in the study of vitamin A deficiency is valid, giving a true picture of 
dark adaptation. It is suggested that measurements of dark adaptation 
be continued for fifteen or twenty minutes following the bleach period 
in the biophotometer test. 
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THE ABSORPTION OF VITAMIN A IN CELIAC DISEASE 
INTERPRETATION OF THE VITAMIN A ABSORPTION TEST 


CHARLES D. May, M.D., AND JoHN F. McCreary, M.D.* 
Boston, Mass. 


A VITAMIN A and its precursor carotene are fat-soluble substances, 
it is to be expected that their metabolism will be disturbed when 
there is impairment of absorption of fat from the intestine, as in celiac 
disease. On this basis, measurement of the absorption of vitamin A 
from the intestine has been proposed as a test to aid in the diagnosis of 
celiae disease." 

In this communication studies are reported dealing with absorption 
of vitamin A and the levels of vitamin A and earotenoids in the blood 
in eceliae disease and related conditions. The interpretation of the 
vitamin A absorption test and the other laboratory tests commonly 


employed in the diagnosis of celiac disease is considered. 
CELIAC DISEASE AND THE CELIAC SYNDROME 


Gee’s original remarks, ‘‘On the Celiae Affection,’’ appeared in 
1888... Sinee that time nothing has been added to his account of the 
essential clinical features of the celiae syndrome, namely: the char- 
acteristic feces (‘‘being loose, not formed, but not watery; more bulky 
than the food taken would seem to account for; pale in colour . . .; 
frothy . . .; stench often very great’’); protuberance of the abdomen 
(‘‘The belly is mostly soft, doughy, and inelastic; sometimes distended 
and rather tight’’); and wasting (‘‘The patient wastes more in the 
limbs than in the faee which often remains plump until death is nigh’**).t 

Gee pointed out that a variety of conditions ‘‘may be attended by all 
the symptoms of the celiae affection." Subsequent experience has indi- 
eated that the features of the celiac syndrome may appear as a result 
of chronie infections, dysentery, disease of the pancreas, tuberculous 
peritonitis or mesenteric adenitis, rickets, syphilis, parasitie infestation, 
megacolon, and anomalies of the small intestine. 

There is also a group of infants and children who present the char- 
acteristic clinieal features of the eeliae syndrome, but in whom no 
underlying disease can be found to account for their symptoms. Under 
treatment with a proper diet they are gradually restored to robust 

From the Department of Pediatrics, Harvard Medical School, and the Infants’ 
and the Children’s Hospitals, Boston. 

*Millbank Memorial Fund Fellow. 

tA flat blood sugar curve in the glucose tolerance test, clumping of the barium 
meal in roentgenograms of the gastrointestinal tract, and excess fat in the feces 
by chemical analysis have been commonly included in the celiac syndrome as 
laboratory features since Gee's clinical description. These will be considered in the 
discussion of our data, 
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health. It is for sueh infants and children that we reserve the diag- 


nosis of celiac disease, in contrast to those persons who manifest thie 
celiac syndrome secondary to some other disorder. 


METHOD OF STUDY 


The technique for the measurement of the levels of vitamin A and 
the carotenoids in the blood, and the normal values and the units used 
for expression of the results have been described in a previous com- 
munieation.® 

The vitamin A absorption test used has been performed as follows: 

A standardized test dose of vitamin A (0.1 ¢.c. percomorph liver oil* 
per pound of body weight) is given by mouth. A sample of blood for 
analysis is taken before the test dose is given and three, five, seven, 
nine, and twelve hours afterward. We found that in normal infants 
and children the level of vitamin A in the blood rises 52 to 231 units 
from three to five hours after the administration of the test dose, the 
average rise being 130 units. It should be pointed out that the rise is 
taken to be the difference between the fasting level and the highest 
level obtained during the absorption test. 

The absorption of vitamin A was measured in twenty-six infants and 
children during various stages of celiae disease and in fifteen infants 
and children exhibiting the celiae syndrome secondary to other dis- 
orders. In addition, a group of seventeen infants and children who 
showed impaired absorption of vitamin A, but did not present the 
features of the celiac syndrome, is included. Data were obtained con- 
cerning the fasting levels of vitamin A and earotenoids in the blood of 
these infants and children. 


RESULTS 


Infants and Children With Celiac Disease —The data from twenty- 
three infants and children with celiae disease is given in Table I. Each 
of them satisfied all of the usual criteria of celiae disease, namely, wast- 
ing, distended abdomen, characteristic feces, low blood sugar curves in 
the glucose tolerance test, and clumping in gastrointestinal roentgeno- 
grams. No underlying disease could be found to account for their 
symptoms. The patients have all been much improved with treatment 
by a ‘‘eeliae’’ diet. 

The average rise in the vitamin A absorption test in the patients 
with celiac disease was 8.2 units (average rise in normal infants and 
children, 130 units).t The greatest rise in any patient with celiae dis- 
ease was 26.5 units; the lowest rise in normal infants and children 
was 52 units. 

*Containing approximately 60,000 I, U. vitamin A per gram. 

7We have taken repeated vitamin A absorption curves in the same person during 


the active stage of celiac disease. Only minor differences in the rise occurred and 
the rise was always well below the lowest limit of normal. 
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TABLE I 


INFANTS AND CHILDREN WitH CELIAC DISEASE 


























FASTING LEVELS IN VITAMIN A Rana nenmeedl 
PATIENT — AGE os ee arias AT TIME OF 
NUMBER ( YR.) CAROTENOID VITAMIN A RISE boone sal 
swirs | 620 UNITS | @99 PNITs | © N TEs 
440 UNITS 620 UNITS (RISE MG. % ) 
1 | 5/ 4/38 9 11.0 6.1 11.8 23 
5 4/ 8/38 1 4/12 2.0 4.6 8.2 33 
6 11/18/38 3 2.5 12.2 0.4 19 
7 12/ 2/38 3 13.8 9.4 6.2 20 
9 3/13/39 5 4.0 9.2 12.4 12 
10 6/30/38 1 9/12 1.7 12.6 0 21 
14 6/23/39 5 6/12 0.8 13.0 11.4 7 
15 6/21/38 5 1.0 5.7 7.2 22 
16 2/22/39 8/12 0 9.4 1.3 3 
18 6/23/39 2 11/12 4.0 10.6 10.3 15 
292 5/ 4/38 2 6/12 4.5 8.5 1.9 22 
25 3/ 8/40 1 3.4 21.4 15.9 14 
26 3/14/40 | 5 2.0 13.4 2.6 36 
28 11l/ 9/39 1 1/12 2.0 4.9 7.7 17 
31 10/25/39 4 10/12 17.0 10.2 6.5 30 
32 | 11/10/39 1 9/12 6.3 10.3 11.7 25 
39 4/17/40 1 5/12 0 9.4 5.7 44 
40 3/ 1/40 1 2/12 2.9 9.1 7.8 24 
16 6/26/40 9 3.1 9.0 11.1 22 
48 1/23/39 1 8/12 21.5 4.8 7.2 10 
50 4/26/40 3 11/12 5.4 12.0 9.0 
52 10/28/38 1 9/12 19.2 6.4 26.5 48 
83 9/ 9/37 8 8/12 3.6 7.3 6.3 3 
Average 6.2 9.5 8.2 21.4 














The fasting levels of vitamin A in the blood in these patients with 
celiac disease are all within the limits of the normal for their ages, 
while the levels of carotenoids are considerably below the normal values 
for the ages of the patients. Thus, the levels of carotenoids in the 
hlood of patients with celiae disease give a more accurate reflection of 
the prolonged impairment of absorption than do the levels of vitamin A. 
The levels of vitamin A in the blood were maintained at normal by the 
vitamin A concentrates added to the diets of these patients and prob- 
ably by the conversion of the carotene in the body into vitamin A. 

Infants and Children Presenting the Celiac Syndrome Secondary to 
Other Disorders—We have studied fifteen infants and children who 
presented the clinical features of the celiac syndrome secondary to the 
effect of an underlying disorder (Table II). They suffered from a 
variety of diseases as indicated in the table. With the exception of 
one patient (No. 21), a low rise (average rise, 14.3 units) was obtained 
in the vitamin A absorption test such as occurred in the patients with 
celiac disease where the average rise was 8.2 units. 


The carotenoids in the blood were reduced in twelve of these patients 
to levels as low as those seen in the patients with celiae disease. In 
three of the patients the levels of carotenoids in the blood were normal. 
The levels of vitamin A in the blood of eleven of these patients were 
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TABLE II 


INFANTS AND CHILDREN PRESENTING THE CELIAC SYNDROME SECONDARY TO 
VaArRIovuS DISEASES 






































| PASTING LEVELS IN pprcsenpbsinpertacontas 
ea | oun seesD VITAMIN | TOLERANCE 
ri _ A ABSORP-| TEST 
— ag DATE TION TEST| DIAGNOSIS AT TIME OF 
NUM-| (YR.) CARO- VITAMIN ans | VITAMIN A AB- 
= — A GeO 620 UNITs| SORPTION TEST 
440 UNITS] UNITS (RISE MG. %) 
3 |b 2724/38 | 30.0 9.4 16.1 | Malnutrition 23 
21 |2 7/25/39 71.4 12.4 65.3 | Malnutrition 8 
29 10/12}12/27/39 0 0 2.2 Fibrosis of 46 
pancreas 
30 |1 1/12) 6/15/39 7.7 8.7 0 Fibrosis of 26 
pancreas 
33 5/12} 3/19/40 5.5 4.8 26.5  |Chronic otitis 25 
| media 
39 |1 5/12) 4/17/40 0 9.4 5.7 |Chronie otitis 44 
| media 
45 4/12} 4/19/40 | 0 1.8 4.0 Fibrosis of 37 
pancreas 
54 [1 10/12)10/ 7/37 1.1 S.8 0 Fibrosis of 31 
| pancreas 
55 jl 4/12) 4/12/38 | 3.5 2.5 0.2 Fibrosis of 40 
pancreas 
58 |1 3/12) 1/24 10 2.2 5.2 16.8 Chronic otitis 53 
media 
59 {1 2/12) 3/10/39 1.2 5.4 5.7  |Chronie pye- 34 
lonephritis 
78 112 10/14/37 7.8 34.8 36.0 Sprue 83 
79 |1 10/12) 4/17/40} 37.4 9.5 29.7 Chronic otitis| 35 
| media 
80 2/12] 5/ 8/40 0 3.3 5.4 Fibrosis of 169 
| pancreas 
81 5/12] 3/20/40 | 0 15 | 0.7 Fibrosis of 28 
| | | pancreas 
Average | 11.2 7.8 14.3 | 45.5 











in the normal range. In three patients (No. 45, No. 55, and No. 81) 
the level of vitamin A in the blood was below normal without there 
being any other clinical evidence of vitamin <A deficiency. In one 
patient (No. 29) with no vitamin A in the blood, cornified epithelial 
cells were found in the respiratory tract as clinical evidence of deficiency 
of vitamin A. 

In Tables I and II it ean be seen that the blood sugar curve in the 
glucose tolerance test is usually low in patients with the celiac syndrome 
just as it is in patients with celiae disease. 

Other Conditions in Which a Low Rise May Occur in the Vitamin A 
Absorption Test.—The data given in Table III are from a group of 
seventeen infants and children who did not have the clinical features 
of the celiac syndrome but who showed a low rise in the vitamin A 
absorption test. This serves to indicate the variety of conditions in 
which an impairment in absorption of vitamin A may oceur. It is clear 
that a low rise in the vitamin A absorption test is not necessarily an 
early sign which precedes the outspoken clinical features of the celiac 
syndrome. 
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TABLE III 


Oruern Conprrions With A Low RISE IN THE VITAMIN A ABSORPTION TEST 












































Pa. | | ce see oes | VITAMIN RISE IN ORAL 
sewer] sce | THE BLOOD | A ABSORP- GLUCOSE 
xum- | (¥R.) | DATE CARO- VITAMIN |TION TEST DIAGNOSIS TOLERANCE 
BER | TENOIDS A 620 RISE : TEST 

. } 440 UNITS} UNITS /620 UNITS (MG. %) 
4 6 7 7/7 8/738; 92 | 148 | 35 |Cretin 2 
56 «(12 11/19/39 S1.7 | 13 9.3 Cretin 
57 [11 1/12)12/15/37 48 | 122 0.6 Jaundice (Cir- 

rhosis of liver ) 
i) 7 3/ 9/40 ay | 4.9 45.6 Jaundice (Cir- 
| rhosis of liver ) 

GL | 3 1/12)10/20/38 4.5 7.6 | 36.3 Neuroblastoma 97 

in liver 

63 j12 4/25/38 13.7 8.5 21.3 Uleerative 81 

colitis 

65 [214 wk. | 7/20/39 3.5 7.2 2.0 |Congenital 

atresia of bile 
| ducts 

66 1 2/12}11/20/37 31.7 32.2 3.8 Malnutrition go 

67 | Ss 12/10 13/37 19.7 10.6 27.5 Chronic nutri- 45 

tional dis- 
| turbance 

6S 3 12)11 27/39 15.7 27. 8.7 Cretin 23 

71 1 8/12) 6/ 8/38 31.2 10.1 15.2 Chronic nutri- 142 

| tional dis 
turbance 

72 | 1 6/12/40} 10.9 13.2 35.2 | Nutritional 35 

anemia 

73. | 3/12] 7/20/39 0 4.5 0 Congenital 

atresia of bile 
duets 

74 7 3/15/38 29.4 13.9 0.7 Pneumonia 

75 6/12) 6/ 6/40 7.2 7.9 18.1 Pneumonia and 

| congenital 
heart disease 

76 | =69/12) 4/26/40 39.4 12.2 37.9  |Cretin 

77 | 6/12/10/23/38 6.8 29 | 0.2 [Congenital 

atresia of bile! 
ducts 
Average | 87 | 118 | 156 64.2 








Infants and Children Recovering From Celiac Disease—Twenty-four 
infants and children were studied during various stages of recovery 
from celiae disease. The diagnosis of celiae disease had been based on 
the presence of all of the clinical and laboratory features of the celiac 
syndrome we have deseribed, along with the exclusion of any other 
underlying disease. Their subsequent improvement with treatment by 
a celiac diet* confirmed the original diagnosis. These patients had 
advanced considerably in their recovery as was indicated by disappear- 
ance of many of the features of celiae disease; the wasting was replaced 
by deposition of fat, gain in weight was steady, and stools were con- 





*The diets were composed of milk (2 per cent fat, fat-free, either sweet or with 
lactic acid added, or protein milk), bananas, curds, scraped beef, junket, orange 
juice or vitamin C, cod-liver oil concentrates. Occasionally glucose or karo syrup 
was added to the milk. A few had vitamin B complex or liver concentrate in addi- 
tion, as indicated in Table IV, 
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stipated and more normal in appearance. The abdomen was still dis- 
tended in the majority of patients. 

The purpose in studying this group of patients was to determine: 
(1) whether the absorption of vitamin A improved as the symptoms ot 
celiac disease disappeared; and (2) what alterations occurred in the 
levels of vitamin A and the earotenoids in the blood with the clinical 
improvement of these patients. 

The data pertaining to the answers of these questions are presented 
in Table IV. 

In eleven of the patients recovering from celiae disease after treat- 
ment with a celiae diet a normal rise was obtained in the vitamin A 
absorption test. Eight of these patients had had a low rise in the 
vitamin A absorption test before treatment. The remaining three pa- 
tients had not had a vitamin A absorption test before treatment as 
they were first seen prior to our use of this technique; they had pre- 
sented all of the characteristic features of celiac disease. From three 
weeks to six years and four months had passed from the onset of treat- 
ment until a normal rise in the vitamin A absorption test was obtained. 

The remaining thirteen of the patients recovering from celiae dis- 
ease continued to show a low rise in the vitamin A absorption test, 
although they were treated with a celiae diet for intervals of from four 
and one-half months to six and one-half years. Yet, as has been stated, 
improvement had progressed to the point that the essential clinical 
features of celiac disease, except for the protuberant abdomen, had 
almost disappeared. 

The clinical improvement of these patients was not associated with 
any significant changes in the fasting levels of vitamin A in the blood. 
It will be recalled that the fasting levels of vitamin A in the blood were 
found to be within the normal range before treatment. 

It has already been pointed out that the levels of carotenoids in the 
blood are low in patients with celiae disease as a result of the prolonged 
impairment of absorption from the intestine. As might be anticipated 
when the patients showed clinical recovery and presumably improved 
absorption from the intestine, the levels of the carotenoids in the blood 
usually rose to normal values. It may be seen in Table IV that the 
level of carotenoids in the blood more nearly reflects the elinieal con- 
dition of patients with celiae disease than either the level of vitamin A 
in the blood or the rise in the vitamin A absorption test. Complete 
recovery from celiac disease should not be assumed, however, until the 
rise in the vitamin A absorption test becomes normal, at which time a 
regular diet might be consumed without ill effects. 


DISCUSSION 
There have been several laboratory tests devised to distinguish be- 
tween celiac disease and other conditions which may present the features 
of the celiae syndrome as secondary effects. 
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TABLE IV 


INFANTS AND CHILDREN RECOVERING FROM CELIAC DISEASE 










































































| | PASTING LEVELS |yrramin| ORAL 
| IN THE BLOop | AaB. | GLUCOSE accel 
PA | oe | sorp- | TOLERAN( Ee] Dt RAT 10N 
pence Smo DATE | CARO- — hed pal heegggennty ones Gun 
NUM-| (YR.) ° lrawose VITAMIN| TEST Becregcm Cb RE 

BER | ENOIDS |" 620 | rise | VITAMIN A CELIAC DIET, 
| 440 oibscoe so) | ABSORPTION ETC. 
| UNITS UNITS 62 TEST 
UNITS | (mG. %) 

‘= | —— - —— oS — 

in = 12) 8/31/31 ‘aoe ~ | 19 8 16% yr 
Y | 5/ 4/38] 11.0 6.1 11.8 23 42 12 

27/2 2/12/1717 6734| 4 a —\s 0 — 
16 at 6/14/38} 60.0 15.5 61.9 94 2 bs) 

5 |1 6/12/47 8738} 2.0 4.6 8.2 33 17 8 |2 yr. 2 mo. 
8 4/12) 5/30/40} 17.8 12.6 20.6 40 32 7 (crude liver 

extract 5 

e.c. Every 2 
days. I, M. 
} 2% wk.) 

6 (3 1/18/38} 2.5 12.2 04 | 19 | 25° 6 |Normal diet, 
> = 1/12)12/27/38} 11.0 0.6 3.6 1 25 4 | vitamin B 
| complex 
orally 4 
wk. 

9 19 | 3713739) 4.0 92 | 124 2 25 «8 |8i% mo. 

9 8/12/11/13/39| 35.8 14.4 64.9 65 33 14 

10 |1 8/12/°6730738| 1.7 12.6 0 21 ~15 12 {1 yr, 6 mo. 
$ 2/12}12/ 5/39| 4.2 124 | 15.3 116 30 14 : 

13/3 6/12) 7/ 2/35] 16 17 0 {3 yr., 10 mo. 
7 6/12] 5/ 9739} 35.1 10.8 9.8 3 59 «(0 

14/5 6/12) 6/23/39} O8 | 13.0 11.4 7 ; 10 mo. 

6 5/12) 5/14/40) 39.5 | 7.1 46.7 27 3 

15 [5 6/21/38} 1.0 5.7 72 | 2 1 yr., 1 mo, 
3 9/12) 3/ 8/39] 26.4 16.5 | 65.8 40 ‘ 

IS [2 11/12) 6/23/39; 4.0 | 10.6 | 10.8 15 3 mo, 

§ 62/12) 9726/39] 30.0 | 19.4 73.0 30 

>? 12 6/12) 5/ 4/38 4.5 8.5 1.9 29 1 yr., 10 mo, 
{ | 3/26/40} 17.2 8.0 | 35.5 32 y 

25 {1 / 8/40) 15.4 21.4 15.9 14 4% mo. 
|) 1/12] 4/25/40} 42 | 104 1176.9 21 (vitamin B 

complex 
orally 3 
| ar —_ months) 

26 15 | 3/14 40 | 2.0 13.4 | 2.6 36 29 0 |Normal diet, 
> 1/12) 4/23/40] 13.6 9.4 39.0 52 29 8 | vitamin B 
| complex 

orally 3 
mo. 

28 jl 1/12)11/ 9/39} 2.0 | 4.9 7.7 17 15 8 {8% mo. 

11 5/12] 3/ 2/40] 25.5 | 13.4 31.9 25 18 4 

31/4 10/12/10725/39| 17.0 10.2 6.5 30, ~=©| 36 «4 |3 yr. (liver 
5 7/12] 7/ 3/40] 17.7 10.0 | 11.4 54 41 0 | extract in- 
| | tramuscu- 
larly for 2 

mo. Thia- 
mine chlo- 
ride, 2 wk.) 
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TABLE IV—ConT’p 




























































































ORAL 
| FASTING LEVELS |VITAMIN aunt 
i - + aks . “ 
So oe | 6 leet DURATION 
PA- SORP- TEST AT OF TREAT- 
TIENT AGE | : TION seblpseal WEIGHT Birt pees 
NUM YR.) | DATE CARO- ‘ITAMIN| TEST TIME OF LB.. 0Z.) MENT WITH 
"BER i Tenors |‘! ‘a auen viramin a | “Y8+ 9) | centac pier, 
as 440 pt 699 |ABSORPTION ETC. 
UNITS cen ere TEST 
— (MG. %) 
32 {1 9/12/11/10/39 6.3 | 103 11.7 25 21 2 {8% mo. 
2 2/20/40| 24.4 | 16.7 | 81.6 101 19 6 | 
36 10/12}11/23/32 28 12 14 |6 yr., 4 mo. 
8 2/12) 3/28/40] 322 | 80 | 93.0 30 40 0 | 
37 |2 4/12] 8/14735 | 22 8 {2 yr. 1 mo. 
7 3/12| 7/16/40] 12.8 | 12.6 | 96 | 27 360 | 
40 [1 2/12) 3/ 1/40) 2.9 | 9 | 7.8 24 14 2 |3 wk. (vita- 
1 3/12] 3/19/40 2.2 17.3 57.8 71 15 0 | min B com- 
| plex orally 
| 1 wk.) 
46 |9 10/28/38 | 11.5 9.7 | 17.7* 36 39-4 |8% mo. 
|10 9/12) 7/ 2/49| 9.9 10.6 | 10.2* | 22 46 8 | 
| | | SN 
48 jl 8/12) 1/23/39] 21.5 4.8 7.2 10 | 21 8 |4% mo. 
3 «-2/12| 6/13/40] 5385 | 66 | 37.2 19 | 2 8 | 
49 |1 9/12| 9/31/36 | [13 | 20 O [2 yr, 7 mo. 
3 69/12) 8/ 4/38} 65.8 | 12.3 | 69.9 | 100 | 36 0 
52 j1 9%, 12/10/28/38 | 19.2 | 64 | 265 48 23° 7 |1 yr., 6 mo, 
3 4/12] 5/ 9/40| 35.1 | 16.7 | 98.9 51 306 2 | 
83 {8 8/12) 9/ 9/37| 3.6 7.3 | 6.3 | 3 28 8 /|2 yr. 
6 | 1/18/40] 13.3 5.3 | 79.7 | 42 | 42 4 





*Duodenal curve. 


Snell and Camp first reported the appearance in roentgenograms of 
*‘elumping’’ of the barium sulfate meal in the small intestine of adults 
with steatorrhea.* As early as 1930, Dr. K. D. Blackfan and Dr. E. C. 
Vogt of this clinie pointed out ‘‘clumping’’ in the gastrointestinal 
roentgenograms of infants and children with celiae disease. Although 
such ‘‘elumping”’’ has been seen regularly in celiac disease, it has also 
been found commonly in other conditions presenting the celiae syn- 
drome, e.g., fibrosis of the pancreas.’ The ‘‘clumping’’ 
be explained by the impairment of peristalsis, tone, and segmentation 
in the intestine which we have observed in celiac disease and also in 
other conditions.® 


seems to us to 


~In the glucose tolerance test a low blood sugar curve is an almost 
constant occurrence in celiae disease ;* but low blood sugar curves are 
found frequently in the glucose tolerance test in the other diseases which 
may manifest the celiac syndrome. Diminished gastrointestinal motility 
and tone also appear to account for these low blood sugar eurves.® 

The appearance of the stools in celiae disease suggested that the pres- 
ence of excessive fat in the feces might be a diagnostic test. Defective 
absorption of fat in celiae disease has been demonstrated by means of 
measurement of intake and excretion of fat.* It should be pointed out 
that the percentage of fat in single stool specimens may vary from 10 











208 THE JOURNAL OF PEDIATRICS 


to 80 per cent of the dried feces in normal infants and children’ and 
cannot be taken, therefore, as an index of fat absorption in celiae dis- 
ease or other conditions. The efficiency of the absorption of fat should 
be measured by the determination of the fat excreted over a three- to 
four-day period while the patient is on a known fat intake. It is ob- 
vious that absorption of fat would be disturbed in many of the diseases 
with impaired absorption from the intestine which may cause the celiac 
syndrome. Furthermore, it has been shown that determination of the 
ratio of total neutral fat and hydrolyzed fat in the feces cannot serve 
to distinguish the fatty diarrhea of pancreatic disease from other fatty 
diarrheas, because the fats may be normally split even when the pan- 
creatie enzymes are completely absent from the intestine." 

Thus, none of these laboratory techniques has proved to be a specific 
diagnostic test for celiae disease. They offer confirmatory evidence and, 
when employed with the proper considerations, may aid in the differ- 
ential diagnosis between celiae disease and other conditions in a patient 
presenting the celiac syndrome. 

Although a low rise in the vitamin A absorption test is a constant 
finding in celiae disease, it is not a specifie test for this disease. We 
have given examples of the other conditions in which absorption of 
vitamin A may be defective. Unfortunately from the viewpoint of the 
diagnosis of celiac disease, a low rise in the vitamin A absorption test 
is most likely to oeeur in the other diseases which may eause the celiac 
syndrome. On the other hand, it seems clear that the diagnosis of celiac 
disease should not be entertained in a patient who shows normal absorp- 
tion of vitamin A, beeause the rise in the vitamin A absorption test has 
been low in every patient with celiae disease we have tested. Thus, this 
test also is of limited value in the differential diagnosis between celiae 
disease and the celiae syndrome. 

Because the absorption of vitamin A reflects so closely the funda- 
mental defeet in absorption of fat in celiae disease, the vitamin A ab- 
sorption test may be helpful in following the recovery of the patient. 
These studies suggest that when recovery from celiac disease is ecom- 
plete, the absorption of vitamin A becomes normal. 

CONCLUSIONS 

A low rise in the level of vitamin A in the blood during the vitamin A 
absorption test is a constant feature of celiae disease. 

A low rise in the vitamin A absorption test oceurs frequently in other 
conditions which may, as a secondary effect, give the clinical appear- 
ances of the celiac syndrome. 


The vitamin A absorption test is not a specifie diagnostic test for 
celiae disease and is of limited value in differentiating celiac disease 
from other conditions producing the celiac syndrome. 
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It may be helpful in following the clinical progress of recovery from 
celiac disease, as it appears to return to normal when recovery is 
complete. 

The level of carotenoids in the blood in celiae disease seems to follow 
the clinical course of the disease, being low during the active stage and 
rising with clinical improvement. 


We are grateful to Dr. Kenneth D. Blackfan for many helpful suggestions. 
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A REPORT OF CLINICAL EXPERIENCE WITH MENINGOCOCCUS 
MENINGITIS 


Joun H. McLeop, M.D. 
WasuHineton, D. C. 
ETWEEN January and March, 1935, seven of the patients with 
meningococcus meningitis admitted to the Children’s Hospital 
were treated with various brands of antimeningococcie serum. Table I 
shows the results obtained in this series of cases. 
TABLE I 


ANTIMENINGOCOCCUS SERUM—1935-1936 
































DURATION TREATMENT 
OF SERO-| INTRA- HOS- 
CASE | AGE | ILLNESS | LOGIC| VENOUS : Me PITAL| RESULT 
BEFORE |GROUP] ON AD- INTRATHECAL DAYS 
THERAPY MISSION 
1 | 4mo.| 7 days 30 ee. |15 ec. for 12 days—180| 25 |Recovered 
e.c. Mulford and Led- 
erle 
2 15 mo.| 5 days II 15 ec. |15 ee. bid. 12 days—| 50 |Recov- 
180 ¢.e. p ered ; 
15 e.e. daily 21 days— swelling 
315 ¢.e. Mulford, Led- of right 
erle, Lilly, Parke foot 
Davis, Boston 
(Organism still present 
when serum was dis- 
continued ) 
3 6yr.| 1 day 15 ee. 15 ee. bid. 4 days—| 25 |Recovered 
5 days 120 ee, 


29 ec. |15 «ec. daily 3 days— 
45 e.c. Mulford 

} 3yr.| 3 days 15 ec.c. bid. 4 days—| 15 |Recovered 
120 c¢.e. 

15 ee. daily 3 days— 
45 e.c. Mulford 

5 3 yr. |36 hr. 15 ec. bid. 4 days—}| 12 |Recovered 
120 e.e. 

15 ec. daily 2 days— 
30 e.e. Mulford 

6 | Syr.| 2 days 15 ec. bid. 5 days—} 21 |Recovered 
150 ¢.c. 

15 e.c. daily 4 days—60 
e.c. Mulford and Lilly 

7 Syr. |4% days 15 ee. bid. 5 days—} 21 |Recovered 
150 e¢.c. 

15 e.e. daily 3 days— 
45 ec. Mulford 

(Organism still present 
when serum was dis- 
continued ) 












































It is of interest to note that in Cases 2 and 7 the organism was still 
present in the spinal fluid when serum was discontinued. It was thought 


Read before the Annual Meeting of Region I, American Academy of Pediatrics, 
Washington, D. C., April 5, 1940. 
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that both of these patients had received sufficient serum. They both re- 
covered. In each case of this series, a serum from a different manu- 
facturer was used almost every other day. Each resident physician at 
the hospital felt that the serum produced in the state from which he 
came was the best. It would seem that we were unscientifically groping 
to find the most effective serum to use in each particular ease. There 
were two unknowns in the problem: first, the serologic group of the 
offending organism, and second, the protective antibodies of the serum 
being used against the offending organism. It can be seen readily then 
how any particular serum ean lose its reputation as the best therapeutic 
agent, either when there is a difference in the serologic group of the 
meningocoecus involved, or when the protective antibodies of the serum 
may vary. Both of these phenomena apparently happen quite fre- 
quently. 

Between April and May, 1935, six patients were treated with meningo- 
coceus antitoxin. Table I] shows the results in this series of cases. 


TABLE II 


MENINGOCOCCUS ANTITOXIN—1935-1936 





















































DURATION TREATMENT 
OF SERO-| INTRA- HOSs- 
‘ASE iE ALNESS | LOGIC | VENOUS PITAL| RESULT 
CASE AGE II a E . LOGI v= I INTRATHECAL = 
BEFORE |GROUP| ON AD- DAYS 
THERAPY MISSION 
] Smo.| 2 days 25 ce. [15 ec. 7 days—105 ec.c. 1S | Recovered 
2 4+yr.| 1 day 50 ec. [15 ec. 5 days—75 e.c. 24 =| Recovered 
: = | 
3 6yr.| 1 day ; 50 ec. |20 c.e. 6 days—120 e¢.c. 16 | Reeovered 
4 Syr.| 1 day 60 «ec. |20 ec. 8 days—160 e.e, 14 Recovered 
5 |l0yr.| 5 days 60 ee. |20 ec. 7 days—140 c.e. 25 =| Recovered 
Organisms still present. 
15 c.e. antimeningococcic 
serum 7 days—105 c.c. 
6 2yr.| 5 days 25 e.e. [15 ce. 12 days—180 e¢.c.| 27 |Died; 
15 ¢.c. antimeningococcie hemo- 
serum 10 days—150 ¢.e. lytic 
strepto- 
coecus 
15 ¢.c. of meningococcie antitoxin = 5,000 units. 


Case 5 showed slight improvement clinically, but the meningococeus 
was still present in cultures of the spinal fluid after seven days of treat- 
ment. Antimeningococcie serum was then substituted as treatment dur- 
ing the following seven days. The patient showed immediate clinical 
and laboratory improvement, and was discharged from the hospital as 
recovered. Case 6 showed marked improvement with antitoxin therapy. 
Three successive cultures of the spinal fluid for meningococeus were 
sterile on the tenth, eleventh, and twelfth days of treatment. Therapy 
was discontinued. After four days the patient became more ill than on 
admission and died ten days later. A hemolytic streptococcus was re- 
covered from the spinal fluid and blood. At post-mortem examination 
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the same organism was recovered from the various organs of the body. 
This probably was a secondary invader and the cause of death. 

Between February and May, 1936, eleven patients were treated with 
meningococeus antitoxin, with use of a larger initial intravenous and a 
smaller intratheeal dose than was used in 1935. Table III shows the 
results in this series of cases. 

TABLE IIL 


MENINGOCOCCUS ANTITOXIN—FEBRUARY TO May, 1936 








| DURATION TREATMENT 



































ee | 
OF SERO- | INTRA- | | 10s- 
sE AGE | ILLNESS | LOGIC VENOUS 7 | PITAL | RESULT 
ss ee tel INTRATHECAL fpceeng 
BEFORE GROUP| ON AD- | DAYS 
THERAPY | | MISSION | 
- | ————— UU i  _  — od _——————E 
l 7 yr. | 2 days 90 ee. 15 ee. 16 Recovered 
15 ee. in 24 hr. 
2 2vr.| 2 days | 45 ec. [15 ee. } 18 Recovered 
15 ee. in 24 hr 
2 "4 vr!i 2 davs 30 €.€. 15 ex 20 Recovered 
-s* . | - | 
}15 ee. in 24 hr. | 
— | 7 - — | 
} Sovr. 2 days o0 ee. 115 ee. 14 Recovered 
15 ec, in 24 hr. 
5 2 vr. | 3 days 30 e.e. 15 ee, | 16 Recovered 
— : i ‘ 
| 15 ee. in 24 hr. 
6 2yr.| 3 days 30 ee, [15 ee. | 20 |Recovered 
| 15 e.e, in 24 hr. 
7 |23mo.| 2 days 60 ee. 15 ec. | 14 |Recovered 
115 ee. in 24 hr. 
8 jll yr. | 3 days 30 ee. None | 14 |Reeovered 
daily 
5 days— | 
| | 150 eve. | 
9 Tyr. | 5 days” 120 ec, [15 ee, | 14 |Recovered 
15 ec. in 24 hr. 
= —E OQ 
10 2 yr + days 30 ee. =| 15 ee. 16 |Recovered 
}15 ee. in 24 hr. 
11 | Syr.}12 hr. WM ee. [1D ee, ~~ |Died 12 hr. 
10 ee. esehatin after ad- 
| mission 


Case 11 was clinically a typical case of the Waterhouse-Friderichsen 
syndrome, a fulminating meningocoeccemia, the patient dying within 
twenty-four hours after the onset of illness. The meningococeus was 
found on blood eulture, and massive hemorrhages in both adrenals were 
noted at post-mortem examination. This case was included in this series 
beeause the spinal fluid showed the products of an inflammation and the 
meningoecoeeus was obtained on culture. The result of this type of in- 
feetion is invariably fatal, despite any and all forms of therapy ; henee, 
this fatality should not be charged to the use of meningococcus anti- 


toxin. 
Between January and March, 1937, five patients were treated with 
antitoxin, with the use of a large initial intravenous dose with no intra- 
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theeal medication. 


creased the chances for secondary infection and that intrathecal medica- 
tion at least caused marked irritation in the subarachnoid space. 


It was felt that frequent punctures probably in- 


LV shows the results in this series of cases. 


MENINGOCOCCUS 


ANTITOXIN 


TABLE 


AND 





PRONTOSIL 


lV 





| DURATION 





SERO- | 


JANUARY 

















OF INTRA- 
CASE | AGE | ILLNESS | Loaie | VENOUS PRONTOSIL 
| BEFORE | GROUP| ON AD- PRONTYLIN 
THERAPY MISSION 
1 | 7yr. {18 hr. 180 c.e, 
| 
ritnitea. 70 ee. ‘aie 
3) | 3yr.! 8 hr. I |60 ee. 
| 60 ee, 
after 48 hr. 
4 | 3yr.| 3 days | I [90 ec. —_ 
5 |13 mo.) 6 days |60 e.e. Prontosil 10 
le . 
|60 e.e. after 2] e.c. q. 8 hr. 
| weeks 'Prontylin Gr. 
160 ec. after 3) 5 q. 8 hr. for 
weeks 15 days 
| Organisms 





Cases 


admission. 
It was decided to try prontosil, 10 ¢.c., and prontylin, 5 gr., every eight 


hours. 


the end of forty-eight hours and remained so until discharge. 
four days there was a complete change in the clinical picture, the in- 
fant’s behavior being like that of a normal child. 
therapy, the cell count had dropped to 70, and the meningococeus had 
disappeared from the spinal fluid. 
when prontosil was discontinued. 
dosage for four more days. The patient was discharged on March 
apparently recovered, two weeks after the institution of prontosil and 


9 s 


Much to our surprise, the patient’s temperature was normal at 


prontylin therapy. 


Between October, 1937, and May, 1938, five patients were treated. On 
making a diagnosis of meningococcus meningitis, an initial dose of anti- 


still noted 


2 and 3 oceurred in the same family. 
days after the onset of illness in Case 2. In Case 5, the meningococeus 
was still present in the spinal fluid thirty-seven days after admission to 


the hospital. 


Case 3 beeame ill four 


After five days on this 


MENINGOCOCCUS MENINGITIS 


rr 
Table 
ro Marcu, 1937 
HOS 
PITAL RESULT 
DAYS 
21 Recovered; iritis 
of right eve; 
pain and swell 
ing in several 
joints six days 
| after onset 
21 Recovered; pain 
and swelling in 
left wrist and 
hand at onset 
IS |Recovered;  urti 
| earia 
EE — 
16 |Recovered 





Recovered 


The clinical picture was about the same as that upon 
Antitoxin therapy apparently had no effect on the disease. 


A 


Both drugs were given for three days, 
Prontylin was continued at the same 
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toxin was administered intravenously and sulfanilamide therapy was 


started. 


Arrangements were made with 


Dr. Sara 


Branham of the 


National Institute of Health to have all of the cultures recovered from 
Table V shows the results in this series 


our cases immediately grouped. 


of cases. 


TABLE V 


SERUM, ANTITOXIN, AND SULFANILAMIDE—OCTOBER, 1937, To May, 1938 
































DURATION 
OF SERO- TREATMENT HOS- 
CASE | AGE | ILLNESS | LOGIC PITAL RESULT 
BEFORE |GROUP| ANTI- SULFANILA- SERUM DAYS 
THERAPY TOXIN MIDE 
] pyr. | + days Il |90 ee. |Gr. 5 q.i.d. for 13 | Recovered 
I. V. | 3 days 
Gr. 2% q.i.d. 
for 5 days 
2 |19mo,| 2 days I 60 ec. |Gr. 5 q.i.d. for 14 |Recovered 
I. V. | 7 days 
Gr. 2% q. 4 
hr. for 4 
days 
3 Syr.| 5 days II {60 ee. |Gr. 5 q.i.d. for/60 c¢.c. 35 | Recovered ; 
I. V. | 25 days Group II bilateral 
I. V. and otitis 
& Se media 
+ 5mo.| 4+ days II 60 ec. |Gr. 2% q.i.d.|80 e.e. 37 ~—«| | Recovered; 
I. V. | for 21 days | Group IT bilateral 
60 ec. I. V. and broncho- 
I. M. er pneumonia 
“5 | 3mo.| 2 days | Il |60 ec. |Gr. 3 stat. 2 |Died in 48 
I. V. | and repeat hr. 
in 4 hr. 
Gr. 1. there- 
after 























Cases 1 and 2 made rapid and spectacular recoveries. 


Spinal pune- 


tures were done only twice, once for diagnosis and once late in the dis- 


ease, at which time elear fluid was obtained. 


In Case 3, 


influence on the disease after being used for fourteen days. 
time Dr. Branham reported a Group II organism in this ease. 


the combination of sulfanilamide and antitoxin had no 


At this 
The 


patient was then treated both intravenously and intrathecally with a 


serum having a very high protective action in mice against Group II 


men ingococei. 


immediately made a rapid recovery. 
The combination of antitoxin and sulfanilamide had no effect on 
A Group IT meningo- 


Case 3. 


the disease after being used for twenty-three days. 


coceus Was also reported in this case. The same serum as used in Case 3 


Sulfanilamide therapy was also continued. 


was administered both intravenously and intrathecally. 


fluid beeame clear and was sterile on eulture within a week. 
On admission, this patient 


nilamide was given along with the serum. 


The patient 


Case 4 was apparently similar to 


The spinal 
Sulfa- 
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showed definite signs of a bilateral bronchopneumonia. The findings in 


the lung were possibly due to the meningococcus. 

Case 5, on being typed, also proved to be a Group II meningococeus. 
Antitoxin and sulfanilamide apparently had no effect on the organism 
in this ease. At post-mortem examination the adrenals were markedly 
congested, and on culture of the heart blood, the organism was found, 
proving that a meningococcemia was still present at the time of death. 
The brain was covered with a purulent exudate. Death in this case 
was apparently due to an overwhelming infection in a very young in- 
fant. It is doubtful if this patient could have been helped had a serum 
with a very high protective action in mice against Group II meningo- 
cocci been given on admission to the hospital. 

Between October, 1939, and February, 1940, two patients were 
treated similarily to those of the 1938-1939 series. It was felt that anti- 
toxin and sulfanilamide therapy should be started and continued until 
the meningocoecus could be grouped. Should the patient not show suffi- 
cient improvement with this treatment within a reasonable length of 
time, on obtaining the grouping, a serum with the highest protective 
action in mice against the group found should be used. Sulfanilamide 
therapy should be continued with the serum. Table VI shows the re- 
sults in these cases. 

TABLE VI 























DURATION 
OF SERO- TREATMENT HOS- 
CASE | AGE | ILLNESS | LOGIC PITAL| RESULT 
BEFORE | GROUP ANTI- SULFANILA- SERUM DAYS 
THERAPY |_TOXIN MIDE noun & - 
1 3mo.| 3 days II (30 ee. Gr. 10 subeut.|8 e¢.e. 30 | Recovered; 
a. Wa Gr. 4 q. 4 hr.| Group | gangre- 
45 e.e, for 4 days EE E.'S. | nous skin 
i we Gr. 3 q. 4 hr./10 e.c. 
re- for 7 days | Group 
peated |Gr, 2 q. 4 hr.| IT. M. 
in 24 for 14 days 
hr. | 
2 4mo.| 3 days IIT |80 ee.  |Gr. 15 subeut. 18 |Recovered 
EV. Gr. 10 in 8 hr. 
Gr. 2% q. 4 
hr. for 10 
days 























Case 1 developed a petechial rash and ecchymotie areas over the face, 
buttocks, and extremities. Several of these areas became gangrenous, 
leaving ulcerated areas which were slow in healing. The serum therapy 
probably was unnecessary when Group II was reported, since the pa- 
tient’s condition at this time had greatly improved with antitoxin and 
sulfanilamide. Moreover, it probably had no effect on the disease since 
very little was administered. 
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DISCUSSION 

These eases were all supported by blood transfusions and parenteral 
fluids, with added electrolytes as indicated. 

We have tried to eliminate spinal punctures as much as_ possible, 
feeling that the chances for secondary infection are reduced and that 
intrathecal medication causes irritation and inflammation of the sub- 
arachnoid space. The therapeutic agents used in the treatment of this 
disease apparently reach the spinal fluid rapidly enough and in sufficient 
concentration to be effective when given by other routes. 

Of the seven eases treated since October, 1937, six were found to be- 
long to Group Il. Of these six, one was a fulminating case. Of the re- 
maining five, three patients recovered quite promptly following treat- 
ment with antitoxin and sulfanilamide, while two did not. These re- 
quired, in addition, a serum with high protective action in mice against 
the Group II organisms before recovery took place. These two cases, 
undoubtedly, show the importance of grouping the meningococci. The 
dissimilar response of the five Group II cases to the same initial treat- 
ment makes one feel that the meningocoeci composing Group IT must 
differ. This might also be true of Group I. 

After this study, no attempt is made to prove the superiority of one 
therapeutic agent over another in the treatment of this disease, because 
up to this time there has been no correlation between the serologic 
group of the meningococeus and the therapeutic agent or combination 
of agents used. Further studies must be made in this direction before 
the superiority of one agent over another ean be established. 


SUMMARY AND CONCLUSIONS 

Meningococeus antitoxin, antimeningococeie serum, and sulfanilamide 
are all useful therapeutic agents in the treatment of meningococeus 
meningitis. 

All eases of meningococeus meningitis should be serologically grouped 
as soon as possible after the diagnosis is made. 

Patients in Cases 3 and 4, Table V, would probably have died had the 
grouping not been determined and the appropriate serum used. 

Until more cases are serologically grouped and the clinical effect of 
each therapeutie agent or combination of agents on each group is stud- 
ied, the following method of treatment seems advisable : 

A. Use immediately antitoxin and sulfanilamide until the meningo- 
coceus is grouped. 

B. Should there be no clinical improvement after a reasonable length 
of time, use a serum with the highest protective action in mice against 
the group found and continue the sulfanilamide. 


T am greatly indebted to Dr. Sara Branham of the National Institute of Health, 
and the Attending Staff, the Resident Staff, and the Laboratory of the Children’s 
Hospital, for their cooperation and assistance in this work. 




















MENINGOCOCCUS MENINGITIS 
ROLE OF THE LABORATORY IN THERAPY 


Sara E. Branuam, M.D. 
WasHIneTon, D. C. 


N THE previous paper MeLeod has discussed the cases of meningo- 

coccus meningitis which were brought to the Children’s Hospital in 
Washington, D. C., during the last five vears. He has done this from 
the standpoint of a clinician. In this paper the same subject is discussed 
from the standpoint of the laboratory, with the special object of show 
ing what the laboratory can contribute to the treatment of meningo- 
coceus meningitis. 

Familiarity with the epidemiologic background is invaluable in the 
interpretation of both clinical and laboratory facts, so it will be necessary 
to discuss this phase of the subject first of all. 

Although meningococcus meningitis has been recognized for more than 
fifty years, our accurate information about its occurrence covers only 
about twenty-five vears. The establishment of a large area in which 
certain infectious diseases are reportable, the regulation requiring the 
reporting of meningococcus meningitis as a separate and distinet entity, 
the impetus in interest in it aroused during the World War, and the 
recognition of serologie differences among meningococei are all re- 
sponsible for the development of this mass of information. Table I in- 
dieates the oceurrence of meningococeus meningitis during this twenty- 
five-vear period, from 1915 through 1939. For each year there is given 
the number of states reporting, the total number of cases in those states, 
and the number of strains of meningococeci that were studied at the 
National Institute of Health during these years. It can be seen that 
this disease has occurred in waves, with a peak of incidence coming ap- 
proximately every ten years; 1917 and 1918 could be termed epidemic 
years, as could also be 1927 through 1931, with the peak in 1929, and 
also 1935, 1936, and 1937. The years in between showed only an endemic 
incidence of the disease. 

A study of the cultures of meningococci obtained from all sources dur- 
ing these endemic and epidemic years showed an interesting distribution 
of the two broad serologie groups (Table IT). The studies of 1918-1919 
were made by Butterfield and Neill ;' those of 1921 and 1922 were made 
by Evans;? and those of later vears by the author and co-workers.** In the 
epidemic years of 1918-1919, 58.6 per cent of 128 strains were of Group 
I; in the endemic year of 1922 only 6.7 per cent of the fifteen strains 

Read before the Annual Meeting of Region I, American Academy of Pediatrics, 
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TABLE I 


INCIDENCE OF MENINGOCOCCUS INFECTION IN THE UNITED STATES SINCE 1915 











YEAR NUMBER OF STATES NUMBER OF STRAINS OF MENINGO- 
REPORTING CASES COCCI STUDIED 

1915 ? 1,403 

1916 { 1,748 

1917 30 4,705 

1918 30 5,749 63 
1919 30 2,417 

1920 30 2,258 

192] 30 2,002 27 
1929 30 1,527 15 
1923 35 1,506 

1924 35 1,223 

1925 35 1,253 

1926 35 1,700 

1927 3 3,001 4 
1928 10 4,996 57 
1929 46 10,551 89 
1930 | 14 8,384 82 
1931 41 5,518 26 
1932 11 3,102 19 
1954 45 2,500 10 
1935 3 5,736 91 
1936 45 6,528 299 
1937 44 5,484 132 
1938 44 2,788 28 
1939 49 2,051 33 














TABLE II 


SEROLOGIC GROUPING OF ALL STRAINS OF MENINGOCOCCI REPORTED AT THE NATIONAL 
INSTITUTE OF HEALTH Since 1918 

















nan NUMBER OF GROUP I GROUP II NOT IN THESE 
oie STRAINS (%) (%) GROUPS (%) 
"1918-1919 128 58.6 25.8 15.6 
1921 16 31.0 19.0 50.0 
1922 15 6.7 13.3 80.0 
1928-1930 235 82.0 5.0 13.0 
1931 25 96.0 4.0 
1932 19 68.0 32.0 
1933 7 57.0 43.0 
1934 10 60.0 40.0 
1935 91 85.0 13.0 2.0 
1936 257 90.0 8.0 2.0 
1937 132 84.0 16.0 
1938 28 53.6 46.4 
1939 33 45.4 54.6 











available were of Group I. When the epidemie wave of 1928-1931 eame, 
82 per cent (1928-1930) and 96 per cent (1931) of the 260 strains stud- 
ied were of Group I. The pereentage of Group I strains began to fall in 
1932, and rose again to 90 per cent in 1936. It is obvious that Group I 
has been responsible for the epidemics, at least for those for which 
serologic information is available. Group IT has seemed to be responsible 


‘or most of the endemic or sporadie cases. The percentage of Group IT 


cases was very low in epidemic years; i.e., 5.5 per cent and 4.0 per cent 
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in 1928-1931, and 8 per cent in 1935, whereas it jumped to 32, 48, and 
40 per cent in the endemic years of 1932-1934, and 54.6 in 1939. 

Of what practical importance is this information about the occurrence 
and distribution of serologie groups? There are two fundamental 


reasons why it is important. One is that the clinieal picture is often 
different. Group II strains have seemed to be, on the whole, less in- 
vasive, have been more likely to cause the so-called ‘‘ chronic’ infections, 
and frequently have caused septicemias without meningeal symptoms. 
Some of the low-grade septicemias with accompanying rash have been 
mistaken at first for something else, and diagnosis has sometimes been 
slow. 

The other fundamental reason why knowledge of the serologic group is 
important is that Group II infections have not responded well to serum 
therapy. Horses have not responded to injection with Group II meningo- 
cocci in the same way that they have to those of Group I, and a ther- 
apeutic serum containing abundant specific antibodies for Group II 
meningococci has been rare. Occasionally such a serum has been found. 
It is of great importance to know the serologie group of the invading 
meningococcus so that appropriate treatment can be used. 

The cases which MeLeod has deseribed occurred in both epidemie and 
endemie years. Only one strain from these cases was studied sero- 
logically during the epidemic years of 1935 and 1936, but since from 
85 to 90 per cent of nearly 400 strains of meningococeci received from 
all other parts of the country were found to be of Group I, it is not 
unreasonable to suppose that these District of Columbia cases were 
chiefly of Group I also. Since the beginning of 1937 the cultures re- 
covered from the eases in Children’s Hospital have been studied care- 
fully. These have been endemic years, and two-thirds of the strains in- 
volved, or 66 per cent, have been found to be of Group II. MeLeod has 
indicated the important role that this knowledge played in the treat- 
ment of these patients. He reported several patients who did not re- 
spond to serum or drug treatment and whose cases dragged on and on 
until a serum rich in Group II antibodies was found and _ used. 

Reference has been made to the fact that it is unusual to find an anti- 
meningocoecie serum that is rich in antibodies for Group II meningo- 
coeci, yet with Group II infections it is very important that such anti- 
bodies be present. In consequence of these facts, the serum must be 
studied as well as the offending strain of meningococcus in order that a 
suitable one ean be used. Many clinicians do not realize that various 
lots of serum, even those from the same manufacturer, can be very dif- 
ferent. Perhaps this point can be illustrated best by Table III. This 
shows some experiments in which mice injected with 100,000 minimum 
fatal doses of virulent Group I meningococci were given different lots 
of serum. These sera are represented in the first column by letters. 
The amount of each serum required to protect 50 per cent of the mice is 
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shown here to vary from as little as 0.000625 ¢.c. to a point where no 
protection was afforded by 0.1 ¢.e. One serum was approximately 10,000 
times as potent as the other. It may be in order to mention here that 
antimeningococcie sera are required by federal law to reach a certain 
minimum standard before they can be released for distribution, and 
that the poor sera used in the experiments shown in Tablé III were never 
put on the market. But even among those reaching and surpassing the 
minimum standard, there are great variations according to laboratory 
At least four different methods of testing are used for every serum 
And, as has been pointed out, most of the antibodies found 


tests. 
received. 
are for Group | meningocoeci. Thus it ean be seen that it is of great im- 
portance that the lot number as well as the name of the manufacturer 
of every serum used be recorded. This is rarely done, the assumption 
being that a record of the brand of manufacture is sufficient. Valuable 
information can be gained by putting the lot number of the serum used 
upon the elinieal records. When neither the lot number of the serum 
nor the serologic group of the meningococeus is known, serum therapy 


really falls into the **shot-gun’’ method class. 


TABLE III 


AMOUNTS OF DIFFERENT ANTIMENINGOCOCCIC SERA ReQquireD To Give 50 Per CENT 
PROTECTION OF Mice AGAINST MENINGOCOCCUS 1027 (1) 





.D C.C.) WHICH PROTECTED RELATION TO CONTROL 
50% MICE SERUM (%) 





at [DILUTION (0 
SERUM 





:1I2 (0.0044 ¢.¢.) 100 

:89 (0.0056 ee.) 70.5 

7200 (0.0025 ¢.c.) 178.5 

:800 (0.000625 e¢.c.) 714.2 

2500 (0.001 ee.) 446.5 
? 


A 1 
B 1 
C 1 
) | 1 

1 


I 

E 
F Less than 1:10 ? 
? 








N Less than 1:10 





MeLeod has referred to the practice which has been widespread for 
many years, i.e., changing from one serum to another, and to yet another 
if the patient showed no improvement, with the hope of finding a serum 
that would ‘‘match’’ the meningocoeceus involved. There has been a 
sound basis for this procedure, but it has involved much time and ex- 
pense, and often the patient died before the right serum was found. 
Since lot numbers were not placed upon the records, the next case that 
occurred did not have the benefit of the experience gained. 

If every meningococeus is *‘typed,’* and both the serologie grouping 
obtained in this typing and the lot numbers of the sera used are placed 
on the reeords, and if the research laboratory makes an intensive study 
of these sera, accurate information will aceumulate, and serum therapy 
in meningococeus meningitis will be on a much more scientific and 
efficient basis. 

The laboratory can undoubtedly help the hospital by determining the 
serologic group of the meningococcus and by helping to find the best sera 
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to use. Can the laboratory be of aid in determining how a serum should 
be given? In earlier times it was practically always given intraspinally, 
often intramuscularly and subcutaneously, and rarely intravenously. 
In recent years there has been a definite tendeney toward intravenous 
administration of the serum, with intraspinal therapy being given only 
when it was indicated definitely. Advocates of this mode of treatment 
feel that patients do much better, that spinal taps have to be done less 
often, and that much irritation of the meninges by the administration 
of the serum can be avoided. Some hospitals are now using intravenous 
therapy exclusively, with results that are apparently excellent, and 
McLeod has reported the intravenous use of serum in his own eases. 


TABLE 1V 


EFFect OF NORMAL AND IMMUNE Horse SERUM WHEN GIVEN ALONE TO GUINEA PIGs 
INTRACISTERNALLY 


NUMBER OF AMOUNT 
| 
| 
| 








SERUM EFFECT 
(c.c. ) 
NH 1 0.2 died after 54 hr.; 2 recovered 
NH 2 0.2 ill; all recovered 

AH 2 0.2 3 died after 24 to 42 hr.; 2 ill, but 
recovered 

died after 48 hr.; 2 recovered 
died after 17 to 78 hr.; 1 recovered 
died after 26 hr.; 4 recovered 


GUINEA PIGS 
5 


2 
6 





oe 


BH 10 0.2 
NH 3 0.2 
NH 4 0.2 


Seven had + bacterial cultures at autopsy. These died after forty-eight hours. 


6 
6 


6 








too 





There is laboratory evidence to support this procedure. Horse serum, 
either normal or from immunized horses, has a marked irritating ef- 
fect upon the meninges of rabbits and guinea pigs.* In fact, 0.2 c.c. 
of whole serum injected intracisternally into these animals produced a 
meningitis which was typical in every way, with stiff neck and hyper- 
sensitive reflexes. Purulent fluid could be obtained from the rabbits by 
cisternal puncture. In many instances, about one-half of the animals 
studied, this serum meningitis was fatal and autopsy revealed a picture 
which, both grossly and microscopically, was indistinguishable from 
that found in other meningitides (Table IV). This meningitis was not 
due to bacteria. The few vielding bacterial cultures were those in which 
death was delayed more than forty-eight hours. Neither was this menin- 
geal irritation due to the preservative used in the sera (Table V). It 
seems reasonable to assume that a material which causes fatal meningitis 
in guinea pigs and rabbits may not be soothing to human meninges. 
Apparently a very good serum may do so much good that the irritation 
~aused by it may be considered negligible, but giving serum intra- 
spinally when that route is not definitely indicated, or continuing to give 
it over too long a time, may quite conceivably do more harm than good, 
especially if it is not the right serum. 

The laboratory cannot at the present time express an opinion as to 
the comparative value of meningococcus antitoxin as contrasted with the 
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usual antimeningocoecus serum, because there is, so far, no laboratory 
method of evaluating the antitoxin. The opinion of clinicians is the 
chief guide to this therapeutic agent. Although the antitoxin does not 
seem to have a high content of demonstrable antibodies when tested by 
the methods used for the usual sera, it should be noted that Group II 
antibodies are at least as abundant as those for Group I. 


TABLE V 


Errect or VARIOUS PRESERVATIVES GIVEN INTRACISTERNALLY IN CONCENTRATIONS 
USED IN SERUM 








a - a ron MATERIAL sar taint EFFECT 

GUINEA PIGS (c.c.) 
. ae O.85% NaCl 02 None 
Distilled HO 0.2 None 

0.1% tricresol 0.2 None 

0.38% tricresol 0.2 None 

0.5% tricresol 0.2 None 

NGP 6* 0.2 None 

NR st 0.2 None 














*Normal guinea pig serum. 
tNormal rabbit serum. 


TABLE VI 


VARIATION IN RESPONSE OF SIX STRAINS OF MENINGOCOCCI] TO SULFANILAMIDE 





PERCENTAGE OF DEATHS ACCORDING TO AMOUNT OF 

SULFANILAMIDE GIVEN 

1 Ma. 2 MG. | S Ma. | NO DRUG 
1027 wis Oe 10 100 
1041 0 } 100 
1037 40 90 
963 | 60 | ; 100 
1054 60 100 
1108 } } | 90 





STRAIN 














Recently drug therapy has come into wide use in treating meningo- 
ecoceus infections. The laboratory has acquired considerable evidence 
concerning the value of sulfanilamide and sulfapyridine by studying 


their effeet upon experimental meningococeus infections in mice.  Al- 


though results obtained in animals cannot be assumed to be the same as 
would be found in man, they are not without significance. Sulfanilamide 
and sulfapyridine are both useful in combatting meningococeus infee- 
tion in mice, sulfapyridine being about ten times as effective as sulfa- 
nilamide in these animals. Individual strains of meningococei vary 
greatly in response to these drugs. Table VI shows the action of sulfa- 
nilamide upon six strains of maximum virulence for mice. Strain 1041 
(1) was most susceptible, and Strain 1108 (II), most resistant. Re- 
sults with sulfapyridine were similar to those with sulfanilamide.’ 
Although some strains of meningococci are more sensitive to drugs and 
others to sera, the combination of drug and serum has been found to be 
effective with all strains studied. Table VII shows the results of mouse 
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experiments in which amounts of serum and of drug that gave protee- 
tion to approximately 50 per cent of the mice were used alone and to- 
gether. 

TABLE VII 


THE EFFEcT oF COMBINED DrRUG AND SERUM THERAPY ON EXPERIMENTAL 
MENINGOCOCCUS INFECTIONS IN MICE 








PERCENTAGE OF DEATHS 





MG. SUL- | 0.4 MG. SUL- | 
“ ve $m . SERUM B + 


CULTURE 
PARILANMIDS | FAPYRIDINE DRUG 
| 


STRAIN ONLY 
(100,000 
M.F.D. ) 


ppt CULTURE aa 
+ CULTURE + CULTURE | SERUM 
(100,000 


(100,000 
M.F.D. ) 


(100,000 | | CULTURE 
“1041 (1) | ~—«:100 50 


M.F.D. ) 
1027 (1) 100 4) 

1108 (II) 06 a0 

1054 (11) 100 45 
1027 (1) 90 

1054 (IT) 100 


M.F.D. ) 











Four strains of meningocoeccus were used with polyvalent antimeningo- 
eoceus Serum B and with sulfanilamide and sulfapyridine. It ean be 
seen that at least six times as much serum was required to protect 50 
per cent of the mice against the Group II strains than to protect them 
against the Group I strains. It can be seen that Strain 1108 was es- 
pecially resistant to drug therapy, and 1054 to serum. In view of these 
variations in sensitiveness of strains of meningococci to serum and to 
drugs, it would seem advisable to consider the combination of drug and 
serum therapy in human meningococeus infections. Reports of such a 
combination therapy have been made, but in none of these has any de- 
tailed study been made of the individual lots of serum used. In few 
instances have the meningococci from these cases been studied. Thus, 
it is almost impossible to evaluate the role played by any one agent used 
in treating these infections. 

In closing, I would like to emphasize the importance of determining 
the serologic groups of the meningococcus found in any given ease, of 
knowing something about the suitability of the serum used in treating 
the infection due to it, of being sure to administer the serum by the most 
suitable route, and of considering the use of combined drug and serum 
therapy in those cases in which such a combination is not contraindicated. 
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TREATMENT OF HYPOPROTHROMBINEMIA (HEMORRHAGIC 
DISEASE) OF THE NEWBORN INFANT 


Rosert B. Lawson, M.D. 
CHapeL Hinz, N. C. 


HE introduction of the new drugs with vitamin K activity for the 

treatment of hypoprothrombinemia is proving to be very successful 
in the prevention and treatment of hemorrhagic disease of the newborn 
infant. In order to add to the increasing understanding of this con- 
dition, we are presenting the results of some recent investigations car- 
ried out with a new microprothrombin technique at the Strong Memo- 
rial and Rochester Municipal Hospitals during the months of May and 
June, 1940. During the past vear six infants, who subsequently developed 
clinieal or laboratory evidence of hemorrhagic disease, have been born 
on the obstetrie service of these hospitals. Because it was possible to 
make frequent prothrombin determinations on these infants, several 
unusual findings were demonstrable during their treatment. 

Since some excellent reviews of the general features of hemorrhagic 
disease have been published recently, in particular, Salomonsen’s recent 
monograph,’ the reader is referred to this article and to those by 
Jenkins,? Townsend,* Lévegren,* Clifford,’ and Quick and Grossman,* 
which cover the literature on the subject sinee the disease was first 
deseribed. Although the use of blood transfusion was suggested by 
Bowditch in 1850,7 this was not adopted for many years. There was 
no improvement in the nonspecifie therapy of that period until 1908 
when Lambert® reported the dramatie recovery of a severely bleeding 
infant following a direet blood transfusion. His report started the 
practice of giving transfusions for hemorrhagic disease, so that by 
1911, Lespinasse and Fisher® were able to report sixty-four cases treated 
by direct transfusion, with only one fatality. 

In 1910 Welch’ reported the therapeutic use of normal human 
serum subeutaneously, and in 1911 Schloss and Commiskey™ advocated 
the use of whole blood subeutaneously. These writers recognized that 
blood was more effective intravenously and that their apparently good 
results might be due to the occurrence of spontaneous cures. However, 
since direet blood transfusion was a difficult operation at best, the 
popularity of the use of intramuscular blood grew in the next few years 
to the point where it was used almost universally. For the treatment 
of a bleeding ease, repeated injections were given, and for the preven- 
tion of hemorrhagie disease from 15 to 20 ¢.c. of whole blood were 
injected intramuscularly soon after birth. 

This use of intramuscular injection of blood, with transfusion re- 
served for the severe cases, was an almost standard procedure until 
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recent years when Sanford and Leslie’ showed that the clotting times 
of the plasma of newborn infants were not shortened by the prophy- 
lactie injection of blood from the infant’s mother or father. Clifford? 
has shown that much of the popularity of the use of intramuscular 
blood rested on insufficient evidence and poorly controlled experiments. 
With the improvement in the technique of giving indirect blood trans- 
fusions to small infants, this form of therapy superseded all other 
procedures, although occasionally one found that a reeurrence of the 
bleeding took place after an interval of apparent recovery. 


The most recent improvement in therapy has been the introduction 
of the use of vitamin K concentrates and substitutes, following the pre- 
liminary work on the effect of vitamin K in restoring the hypo- 
prothrombinemia of obstructive jaundice by Warner, Brinkhous, and 
Smith.* It had been shown by this same group" that hemorrhagic 
disease represented an exaggeration of a normally oceurring hypo- 
prothrombinemia in the newborn infant. This discovery has been 


5.90 


repeatedly confirmed by more recent reports.’*** As soon as a vita- 
min K concentrate which could be given to infants beeame available, 
Waddell and his co-workers'’® reported very favorable results with its 
use in restoring the low prothrombin levels found in two patients with 
clinical hemorrhagic disease. Waddell and Guerry™ were also able to 
show that, when given to mothers prepartum, vitamin K_ coneentrate 
would prevent the physiologic hypoprothrombinemia of the newborn 
infant, as measured by a modified Quick prothrombin determination. 
Using the technique of Warner, Brinkhous, and Smith to estimate the 
blood prothrombin, Hellman, Shettles, and Delfs?’:*" showed that the 
prothrombin level in the newborn infant’s cord blood could be raised 
to three times the level found in an untreated series by administering 
vitamin K concentrate to the mothers for a month ante partum. They 
were able to raise the prothrombin level of the cord blood significantly 
even when the vitamin K concentrate was not given until the onset of 
labor. Nygaard®* was also able to prevent this physiologic hypo- 
prothrombinemia in a smal! number of cases by the oral and intramus- 
cular use of vitamin K concentrates. 

Following the demonstration of the remarkable vitamin K_ activity 
of 2-methyl-1,4-naphthoquinone,** this substanee has been having exten- 
sive clinical trial in newborn infants. Reports by Rhoads and Fliegel- 
man,** Andrus and Lord,”® and Waddell and Guerry®* show that when 
this drug is given orally or intramuscularly, the blood prothrombin 
levels of infants with hemorrhagic disease are restored to normal values. 
Hellman, Moore, and Shettles** have reported on the effect of various 
naphthohydroquinone derivatives in the prevention of neonatal hypo- 
prothrombinemia after the administration of these substanees to mothers 
in the last weeks of pregnancy. 

A careful study of the effect of treatment on the prothrombin elot- 
ting times of infants has been somewhat difficult beeause of the lack of 
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a simple technique for repeated estimations. Although the techniques 
of Warner, Brinkhous, and Smith,?* Quick,?® and Ziffren and co-work- 
ers,*° which require venous blood, are quite suitable for work on adults, 
repeated venepunctures on infants are not desirable, both because of 
the difficulty and beeause of the danger in an infant with potential 
hemorrhagie disease. Kato*! has reeently published a modification of 
Quick’s teehnique in which eapillary blood is used. We have used this 
method and find it quite reliable. Because it seemed that just as good 
clinieal results could be obtained by adapting Kato’s method to the 
direct bedside test of Ziffren, the following test was devised. 


PREPARATION OF THROMBOPLASTIN 


Dried thromboplastin is prepared according to the directions of 
Quick by removing the blood vessels and pia from a fresh rabbit brain 
and macerating it in a mortar. After grinding the brain in three or 
four changes of 20 ¢.e. of acetone, one obtains a granular material which 
is dried overnight at 37° C. and sealed in evacuated glass ampules in 
0.3 Gm. amounts. The thromboplastin suspension is prepared by add- 
ing 5 e.c. of normal saline to the 0.3 Gm. of thromboplastin. This mix- 
ture is maintained at 45 to 50° C. in a water bath for ten minutes; 
after it settles, the supernatant suspension is pipetted off for use. We 
have found that the dried thromboplastin prepared in this way and 
kept in an icebox maintains its activity for as long as one year, and 
that the fresh suspension usually maintains its activity for at least 
two weeks. This thromboplastin suspension should cause clotting in 
the normal adult control in 19 to 20 seeonds and should be checked 


each day it is used. 
PERFORMING THE DIRECT MICROPROTHROMBIN TEST 


The test is performed on a movable table at the infant’s bedside in 
a room with a temperature not over 80° F. by placing 20 ¢.mm. of the 
thromboplastin suspension in the well of a common, hollow-ground 
slide, using a 20 e.mm. Sahli hemoglobin pipette. The infant’s heel is 
washed with aleohol, dried and punctured with a sharp lancet so that 
the blood flows freely with a minimum of squeezing. If the blood does 
not flow freely, accurate results will not be obtained. Twenty eubie 
millimeters of blood are drawn into a clean pipette, quickly added to the 
thromboplastin in the hollow-ground slide, and mixed with it for five 
to ten seconds with a fine glass stirring rod. By tilting the slide, the 
mixture is caused to flow back and forth until a sharp end point occurs 
when the mixture clots. The time is measured with a stop watch from 
the addition of the blood to the time of clotting, and is expressed as 
the ‘‘mieroprothrombin time’’* in seconds. By preparing a tray hold- 


*We are using the expression ‘“‘micro-prothrombin time’ for this clotting time, 
understanding that both the total prothrombin present and the conversion of 
prothrombin to thrombin enter into the clotting time obtained. 
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ing the thromboplastin, pipettes, stirring rods, and slides, one can 
perform a number of tests in a very short time. 

This test requires only ordinary equipment and can be used repeat- 
edly to follow a case, without danger to the infant. Onee the thrombo- 
plastin has been prepared and sealed in ampules, it is a very easy mat- 
ter to prepare the suspension and perform the test whenever the occa- 
sion arises. Contrary to some opinions expressed in the literature, we 
do not feel that performing the test at the bedside interferes with an 
accurate result. 
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Chart 1.—Direct microprothrombin times of ten normal newborn infants. Normal 
adult control time was 19 to 20 seconds. 

Chart 1 shows the results obtained with this method in ten normal 
newborn infants.* It will be seen that there is a general tendency for 
the microprothrombin times to be near the normal adult level during 
the first twelve hours, and to rise, reaching maximum levels, during the 
second or third day. The times then fall to approach normal about the 
sixth day of life. These findings agree rather well with those of Quick 
and Grossman,’® Nygaard,?? and Owen and associates.”® 


*The studies on the newborn infants in this investigation were made possible 
through the kind cooperation of the Obstetrical Service of the Strong Memorial and 
Rochester Municipal Hospitals. 
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Chart 2 presents the findings in ten infants given 20 ¢.c. of whole 
blood from the mothers intramuscularly immediately after the first 
determination of the microprothrombin time. It will be seen by com- 
paring these results with the controls that no significant difference is 
demonstrable. The microprothrombin time of one infant reached a 
height of 85 seconds when the infant was 52 hours old. At this time 
1 mg. of 2-methyl-1,4-naphthoquinone* in 0.1 ¢.c. of sesame oil was 
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Chart 2.—Direct microprothrombin times of ten newborn infants given 20 c.c. 
of whole blood intramuscularly at the time of the first determination. Normal adult 
control time was 19 to 20 seconds. The broken line represents course of the infant 


after 1 mg. of 2-methyl-1,4-naphthoquinone was given. 


given by mouth. Two and one-half hours later the Microprothrombin 
time was 40 seconds, and it continued to fall to the normal level. The 
course of this infant’s microprothrombin times is shown by a broken 
line from the time the naphthoquinone was given. This experiment 
confirms the findings of Sanford and Leslie’? and Salomonsen' that the 
intramuscular administration of blood to an infant does not shorten 


Supplied for this study through the courtesy of Eli Lilly & Co. 
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the infant’s clotting time. Although it is possible that repeated intra- 
muscular injections of whole blood might have a slight effect on the 
infant’s prothrombin times, we ean say that, within practical limits, 
the prophylactic or therapeutic use of whole blood intramuscularly is 
of no value. 
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Chart 3.—Direct microprothrombin times of ten newborn infants who received 
1 mg. of 2-methyl-1,4-naphthoquinone intramuscularly at the time of the first de- 
termination. 


Chart 3 shows the effect of intramuscular injection of 2-methyl-1, 
4-naphthoquinone in preventing the usual rise in the microprothrombin 
times in ten newborn infants. One milligram of 2-methyl-1,4-naphtho- 
quinone in 0.1 ¢.c. of sesame oil was injected intramuscularly into each 
infant immediately after the first microprothrombin determination. It 
is noteworthy that, although the initial microprothrombin times were 
‘ather high in two cases, all immediately fell to the normal range. 

Chart 4 demonstrates the effeet on the infants’ microprothrombin 
times of the oral administration of 2-methyl-1,4-naphthoquinone to the 
mothers after the onset of labor. The mothers of the infants repre- 
sented by the solid lines were given 2 mg. of the drug, and the mothers 
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of the infants represented by the broken lines were given 4 mg. of the 
drug dissolved in sesame oil. In one case the drug was given three 
days before delivery, but in all the others delivery took place from five 
to twelve hours after the drug was given. This series is too small to 
allow any final conclusions, but it is presented in the nature of a pre- 
liminary report. From the eases shown and from others not presented, 
it is our tentative conclusion that the effective oral dose of the drug is 
at least 4 mg. given at least five hours before delivery. Further study 
is in progress on the requirements for an effective single dose of the 
naphthoquinone, and on the effects of the daily administration of the 
drug to mothers during the last month of pregnaney. 
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Chart 4.—Direct microprothrombin times of infants whose mothers received 
2-methyl-1,4-naphthoquinone during labor. Solid lines represent the times of infants 
whose mothers received 2 mg.; broken lines, times of infants whose mothers re- 
ceived 4 mg. Normal adult control time was 19 to 20 seconds. 


CASE REPORTS 


Case 1.—Baby girl D. was born April 12, 1939, after a normal delivery and 
weighed 2,590 Gm. at birth. At birth the infant was noted to have a pedunculated 
meningocele. Since operation was planned, a routine prothrombin test was done 
by Quick’s method fifty-two hours after birth. This showed a prothrombin time 
of 5 to 6 minutes, with a normal control time of 12 seconds. One cubie centimeter 
of vitamin K concentrate* was given by mouth with 0.5 Gm. of bile salts. Sixteen 
hours later the Quick prothrombin time was 17 seconds. No evidence of bleeding 
was present, and the operation was carried out on the tenth day without difficulty. 

Comment.—Although frequent determinations were not done on this infant, a 
satisfactory response to the administration of vitamin K concentrate is evident. 


*Klotogen, provided through the courtesy of Abbott & Co. 
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It is interesting to note how long the prothrombin time became in this case without 
any evidence of bleeding. 

CASE 2.—Baby boy 8S. was born March 12, 1949, after an easy three-hour labor 
and weighed 3,600 Gm. at birth. The baby did well until thirty-five hours after 
birth when a minimal oozing of blood from the mouth was noticed. The hemor 
rhage became more evident forty-eight hours after birth, and at fifty-seven hours 
after birth a Quick prothrombin time showed no clot in over fourteen minutes, 
with a control time of 14 seconds. A Kato microprothrombin time showed a deli- 
eate clot in about one hour. One milligram of 2-methyl-1,4-naphthoquinone was 
given by mouth in 1 ¢.c. of sesame oil. Three hours later the Kato micropro- 
thrombin time was 55 seconds. One-half milligram of 2-methyl-1,4-naphthoquinone 
was given the next day. The microprothrombin time continued to fall and reached 
the normal range eighty-seven hours after birth. When examined at 3 months 
of age, the infant was normal. 

Comment.—This case shows the rapid action of 2-methyl-1,4-naphthoquinone in 


restoring the blood prothrombin level in a typical case of hemorrhagic disease. 


Case 3.—Baby girl M. was born April 2, 1940, by a normal delivery after a 
twenty-two-hour labor. Birth weight was 2,800 Gm. Vomiting persisted from 
soon after birth. On the fifth day of life the diagnosis of congenital obstruction 
of the duodenum was made. Since three Kato microprothrombin determinations 
during the first five days of life varied between 33 and 35 seconds, with a normal 
control time of 25 seconds, the infant was considered safe for operation. On 
the eighth day an abdominal laparotomy was performed which showed an obstruc- 
tion of the duodenum by peritoneal bands and a diaphragm in the lumen of the 
jejunum. These bands were released and the diaphragm was eut, but the obstrue- 
tion was not relieved and vomiting continued. On the twelfth day of life a second 
operation was performed, at which time an anastomosis was established around 
the obstructing diaphragm. On the eight, twelfth, and thirteenth days indirect 
blood transfusions of from 30 to 50 ¢.c. of fresh, citrated blood were given. Noth- 
ing was retained by mouth, so the possibility of the infant’s developing hypo- 
prothrombinemia was considered. When the infant was uncovered for the pro 
thrombin testing, a large, fresh, bloody stool was found. The direct micropro 
thrombin time was found to be 311 seconds, with the control time of 25 seconds." 
Two milligrams of 2-methyl-1,4-naphthoquinone in sesame oil were given by mouth 
immediately, but this was vomited in fifteen minutes along with some bloody mucus. 
One milligram was then given by mouth, but it was vomited almost immediately. 
One hour after the bloody stool was noticed, 60 ¢.c. of fresh, citrated blood were 
given intravenously and 2 mg. of 2-methyl-1,4-naphthoquinone in 0.2 ¢.c. of sesame 
oil were given intramuscularly. One hour after the transfusion the microprothrombin 
time was 25 seconds. No evidence of continued bleeding was noted, although old 
blood was passed in the stool the next day. Daily microprothrombin determina- 
tions showed a maintenance of the normal level. The infant improved rapidly 
following the transfusion and showed no further signs of obstruction. Subsequently, 
however, she became quite spastic. This was attributed either to brain damage from 
intracranial hemorrhage or possibly to a congenital cerebral defect. 

Comment.—This case is most interesting in that the hemorrhagic disease developed 
when the infant was 12 days old, after three blood transfusions had been given. 
It is possible that the lack of vitamin K may be due in part to the obstruction 
having prevented bacterial synthesis in the lower bowel. However, the persistent 


vomiting, with the loss of bile from the duodenum, is probably the main factor 


*All the microprothrombin times in the following cases were done with the method 
described above. In this case the control microprothrombin time was 25 seconds. 
With improvement in the technique, the control microprothrombin times in the suc- 


ceeding cases were all 19 to 20 seconds. 








232 THE JOURNAL OF PEDIATRICS 


in preventing the absorption of any available vitamin K. The immediate fall 
of the microprothrombin time to normal is felt to be due to the replacement of 
blood prothrombin by the transfused blood. However, the maintenance of the 
low level must be attributed to the intramuscular injection of naphthoquinene, since 
the previous transfusions had had no lasting effect. 


Case 4.—Baby boy B. was born May 12, 1940, by breech delivery after rapid 
labor of three and one-half hours. The birth weight was 2,970 Gm. This baby, 
as one of a study series, had daily direct microprothrombin determinations. His 
microprothrombin time rose from 27 seconds one hour after delivery (control, 
19 to 20 seconds) to 107 seconds at 3 days and 20 hours. The baby was not nursing 
well, but there was no evidence of bleeding. Since the microprothrombin time 
was not remarkably above that of the other controls, it was felt safe to give him 
no naphthoquinone. Eighteen hours later the time had fallen spontaneously to 
58 seconds, and thirty hours after this determination, it had fallen to 32 seconds. 
At this time the infant was noted to be very listless, and a ptosis of the left lid 
was seen. Lumbar puncture revealed xanthochromie fluid, and 9 ¢.c. of xantho- 
chromic fluid were removed from the left subdural space. The infant was given 
1 mg. of 2-methyl-1,4-naphthoquinone at this time, and the microprothrombin time 
fell to 20 seconds. The infant made a good recovery, with no evidence of residual 
damage when seen at 7 weeks of age. 

Comment.—It is our impression that some intracranial damage was done to this 
infant at the time of delivery. However, it is probable that further oozing of 
blood into the subdural space took place while the microprothrombin time was 
elevated. This ease suggests that intracranial hemorrhage or subdural hematoma 
may develop when the prothrombin time is elevated, but that the prothrombin 
time may have fallen to normal by the time clinical symptoms are evident enough 


to demand investigation. 


Case 5.—Baby girl P. was born May 23, 1940, by a precipitate delivery after 
a one-hour induced labor. The birth weight was 2,960 Gm. She did not nurse 
well from birth. At 70 hours of age numerous petechial hemorrhages were noted 
on the roof of the baby’s mouth and soft palate. Hemorrhagic disease was con- 
sidered likely. At 72 hours the microprothrombin time was 110 seconds. One 
milligram of 2-methyl-1,4-naphthoquinone was given by mouth in 0.1 ¢.c. of sesame 
oil. One and one-quarter hours later the microprothrombin time had fallen to 74 
seconds, and three and three-quarters hours after the ingestion of the drug, it had 
fallen to 35 seconds. No fresh hemorrhages occurred. The prothrombin time con- 
tinued to fall slowly, reaching 23 seconds on the fifth day of life. 

Comment.—This case shows the extraordinary speed of action from the oral ad- 


ministration of 2-methyl-1,4-naphthoquinone. 


Case 6.—Baby boy T. was born May 29, 1940, by a difficult forceps delivery 
after a labor of 104 hours. The birth weight was 4,200 Gm. At birth several 
forceps abrasions were present on the face; a large subeutaneous hematoma was 
felt in the soft tissues of the left side of the neck; and the left seventh nerve 
was paralyzed. His condition was poor. Fifteen minutes after birth he was given 
| mg. of 2-methyl-1,4-naphthoquinone intramuscularly in 0.1 ¢.c. of sesame oil. 
One and three-quarters hours after birth a direct microprothrombin test showed no 
evidence of clotting and blood was oozing from the abrasion. One milligram of 
2-methyl-1,4-naphthoquinone was given by mouth in 0.1 ¢.c. of sesame oil. Three 
hours after birth the microprothrombin test revealed a fragile clot in 5 to 6 minutes. 
Five hours after birth a fragile clot was obtained at 40 seconds. Seven hours 
after birth a firm microprothrombin clot occurred at 32 seconds. The micropro- 
thrombin time continued to approach normal and reached 20 seconds on the fifth 
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day. Apparently no intracranial damage had occurred, but the infant has not 
been observed long enough to be certain. 

Comment.—This case is of particular interest because of the markedly prolonged 
microprothrombin time at birth, and the occurrence of a fragile clot before the 
usual firm clot appeared. This indicates that some infants, especially after a long 
labor, may be born with a very depleted blood prothrombin level. It is possible 
that the early administration of 2-methyl-1,4-naphthoquinone prevented the occur 
rence of any serious intracranial hemorrhage. Because of the slower action of 
intramuscular 2-methyl-1,4-naphthoquinone, it was necessary to supplement it with 


some of the drug by mouth. 
CONCLUSIONS 


These studies indicate that the prepartum administration of 2-methy]- 
1,4-naphthoquinone is very effeetive in preventing hypoprothrombinemia 
of the newborn infant. It will probably become evident that this drug 
or a similar naphthoquinone should be given to mothers daily during 
the last month of pregnaney. If this has not been done, giving the 
drug by mouth after labor has begun is effective if as much as 4 mg. 
are given at least five hours before delivery. Unless a marked degree 
of hypoprothrombinemia exists at birth, the intramuscular injection of 
1 mg. of 2-methyl-1,4-naphthoquinone in sesame oil during the first 
twelve hours of life will prevent any subsequent hypoprothrombinemia. 

The action of 2-methyl-1,4-naphthoquinone is almost immediate after 
ingestion. As little as 1 mg. will restore a low prothrombin level to 
the normal range in from two to four hours. If given slowly in a small 
amount of sesame oil, it is well retained. Bile salts are not necessary 
for absorption in the newborn infant without biliary obstruction. Al- 
though whole blood transfusion will restore a low prothrombin level 
temporarily, the ease of administration of 2-methyl-1,4-naphthoquinone 
makes this the treatment of choice in hemorrhagie disease of the new- 
born infant. Intramuscular blood is not effective either prophylactically 
or therapeutically. 

At present, it cannot be said at what microprothrombin time one 
should consider prolonged bleeding to be likely. From our experience 
with this test, we now consider that a microprothrombin time of 75 
seconds or over indicates a serious prothrombin deficiency, and should 
indicate the need for the administration of vitamin K. 

SUMMARY 

A review of the literature on the treatment of hypoprothrombinemia 
(hemorrhagic disease) of the newborn infant is presented. 

A microprothrombin test is described which makes repeated tests on 
infants a safe and simple procedure. 

Intramuscular blood is of no advantage in the prophylaxis and treat- 
ment of hypoprothrombinemia of the newborn infant. 
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One milligram of 2-methyl-1,4-naphthoquinone given intramuscularly 
to the newborn infant will prevent the development of hypoprothrom- 
binemia, 

From 2 to 4 mg. of 2-methyl-1,4-naphthoquinone given to mothers 
six to twelve hours before delivery will prevent serious rises in the 
mieroprothrombin times of the newborn infants. 

Six cases of hemorrhagie disease of the newborn infant are presented, 
illustrating various points in the course of this condition. 

The administration of substances with vitamin K activity to expectant 
mothers or to the newborn infants should be a routine procedure. 

Sinee this article was submitted for publication, it has come to the attention of 


the author that a test similar to the one deseribed above was mentioned briefly by 
Quick, Proce, Soe. Exper. Biol, & Med, 42: 788-789, 1939. 
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HISTOPLASMOSIS 
Report oF Cask IN AN INFANT 3 MONTHS OF AGE 


P. H. Ruopes, M.D., Denver, Couo., N. F. Conant, Pu.D., DuRHAM, 
N. C., anp L. R. B. GLESNE, CINCINNATI, OHIO 


NTEREST in the fungus disease histoplasmosis, deseribed by Dar- 
ling’* several years ago, has been revived recently because of the 
number of new cases reported within the past two years. In the 
Mississippi Valley region alone, nine cases have occurred within a year, 
and Humphrey® would not attribute the increase to better diagnosis 
alone, but to an increased incidence of the disease as well. At the pres- 
ent time, Meleney® has shown in his review of thirty-two cases, only ten 
of which were reported prior to 1939, that histoplasmosis can no longer 
be considered rare, but must be ruled out in any condition characterized 
by an enlarged spleen and liver, enlarged lymph nodes, leucopenia, 
anemia, or chronic respiratory infection. 

Four cases of this disease in infancy, characterized by extreme 
emaciation, splenomegaly, leucopenia, anemia, and pyrexia, have been 
reported. It was reported for the first time by Dodd and Tompkins‘ 
in 1934. This was also the first case to be diagnosed before death and 
the first from which a culture of Histoplasma capsulatum was re- 
covered.* Later, in 1939, cases were reported in infants by Agress and 
Gray,’ Shaffer, Shaul, and Mitchell"? and Amolseh and Wax.'"' The 
present case was that of a 3-month-old infant, apparently the youngest 
to be recorded, with a culture of Histoplasma capsulatum obtained from 
the blood stream twenty-four hours before death. 


CASE REPORT 


B. S., a white female infant born Oct. 24, 1938, on a farm in southern Indiana, 
was admitted to the Children’s Hospital in Cincinnati on Jan. 15, 1939. She ap 
peared normal except that the attending physician noted an unusually large 
umbilical cord. Early development was apparently normal. Since the second 
month of life, she had regurgitated after nearly every nursing. The stools were 
normal. The mother thought the infant had had fever at times. A slight erup 
tion on the face of several weeks’ duration had been diagnosed as impetigo by 
the local physician. 

On admission, the infant appeared fairly well-developed, but poorly nourished; 
her weight was 9 pounds and 10 ounces. The skin and mucous membranes were 
pale. There was an irregular crusted lesion on the left ear. The lower edge of 
the liver was palpated at the level of the umbilicus, and the lower edge of the 
spleen extended to a point 2 em. above the iliac crest. The lymph nodes were 
not enlarged. The reflexes were normal. 

From the Children’s Hospital Research Foundation and the Department of Pedi- 
atrics, University of Cincinnati College of Medicine. and the Department of Bacteri- 


ology, Duke University School of Medicine, Duke Hospital Aided by a grant from 
the John and Mary R. Markle Foundation. 
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The laboratory findings on admission were as follows: hemoglobin, 7.1 gm.; 
red blood cells, 2,720,000 per e.mm.; white blood cells, 7,300 per e.mm., with 66 
per cent polymorphonuclear neutrophiles and 6 per cent large mononuclear cells. 
The Kahn reaction on the blood was negative. The tuberculin (P.P.D. No. 1) 
reaction was negative. The clotting time was six minutes (capillary tube), and 
the bleeding time, three minutes. Cholesterol was 108 mg. in whole blood and 
99 mg. in serum. The urine contained 2+ albumin on three occasions, On Janu- 
ary 18, the blood showed 5,200 white cells. The differential count was poly- 
morphonuclear neutrophiles, 68 per cent, 60 per cent of which were stab forms; 
metamyelocytes, 3 per cent; myelocytes, 1 per cent; lymphocytes, 24 per cent; 
large mononuclear cells, 2 per cent; and unclassified cells, 2 per cent. The fol- 
lowing day the white and differential counts were practically the same. Other 


laboratory examinations were without significance. 


Fig. 1.—Moldlike growth of Histoplasma capsulatum at room temperature. 


Roentgenograms of the skull and long bones were negative. The rectal tem- 


perature was irregular in type, ranging between 100 and 104.8° F. The pulse 


ranged between 130 and 169 per minute, and the respiration between 32 and 60. 
Feedings were taken poorly and the infant vomited once or twice daily. 

On the third day after admission, small purpurie spots were noted about the 
umbilicus, and on the forearms were seen irregular areas of erythema which 
faded on pressure. On the fourth day after admission, widespread patches of 
dusky erythema developed on the face and varied throughout the day. On the 
fifth day after admission, small dark blue purpurie spets developed on the back, 
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and erythema and transient urticaria appeared on the abdomen and several 
patches of erythema on the forearms and face. On the seventh day after admis- 
sion, marked cyanosis developed. Examination of the lungs revealed dullness, 
bronchial breathing, and fine rales over the lower lobes. Blood transfusions were 
given on the seventh and eighth days, and also fluid by continuous intravenous 


drip. Thirty grains of sulfanilamide were administered during the seventy-two 


hours before death. The infant died on the eighth day after admission. 


Fig. 2.—Large, warty, thick-walled chlamydospores from Sabouraud’s glucose agar. 


Fig. 3.—Yeastlike growth on sealed blood agar slants at 4 


Blood cultures taken the day before death were later found positive for a 
fungus identified as Histoplasma capsulatum. This fungus grew as a typical mold 
on Sabouraud’s media at room temperature (Fig. 1). It was at first cottony white, 
but became brownish in older cultures. Microscopically the fungus filaments sup- 
ported large warty chlamydospores which were characteristic of Histoplasma cap- 
sulatum (Fig. 2). On blood agar at incubator temperature the fungus developed as 
a yeastlike growth (Fig. 3). In these cultures, the fungus appeared as small, 
budding, yeastlike cells typical of the parasitic stage found in infected tissue 
(Fig. 4). 

Pathologic Findings.——At autopsy the spleen was greatly enlarged and, when 
sectioned, presented a soft, red pulp and germinal follicles which appeared to be 
several times their normal size. All lobes of the lungs were diffusely consolidated, 
presenting a gray, cut surface; no nodulous lesions were noted. The bronchial lymph 
nodes were apparently normal, The liver was large and on section presented a 
golden-yellow, swollen, friable substance. The heart muscle was flabby. The 
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kidneys appeared pale and swollen. The gall bladder, pancreas, suprarenal bodies, 
spinal cord, and genitals showed no pathologie changes. 

Histological Examination.*—Sections of lung showed an exudation of inflamma- 
tory cells in the framework and alveoli, the exudate consisting principally of endo- 
thelial leucocytes, many of which were filled with parasites. There were no areas 


of necrosis nor evidence of fibrin formation. 





Fig. 4.—Fresh preparation of yeastlike form taken from sealed blood agar slants at 
37° C. 


The splenic pulp was packed with, and the splenic sinuses distended by, numerous 
endothelial leucocytes, many of which contained pigment particles or parasites, or 
both. Parasites also filled many of the endothelial cells lining the sinuses and the 
reticular cells of the germinal centers. These centers occasionally showed early 
degenerative changes. 

The liver presented, in addition to extreme fatty infiltration, moderate inflamma- 
tion of the portal areas and many small nodular lesions throughout the parenchyma. 
The reaction in these lesions consisted of lymphocytes, endothelial leucocytes filled 
with parasites, a few eosinophilic polymorphonuclear leucocytes, and a slight active 
proliferation of connective tissue cells. Many Kupffer cells lining the sinuses were 
filled with parasites and yellowish-brown pigment. 

In the interstitial tissue of the kidneys and the pancreas were found several 
small foeal areas of inflammation containing a few parasite-laden endothelial leu- 
cocytes. No parasites were demonstrable in the extremely small focal inflammatory 
lesions found in the heart beneath the endocardium. 

A peripancreatic lymph node presented necrosis of the germinal centers and dis- 
tention of the sinuses with endothelial leucocytes which were loaded with parasites. 

The endothelial leucocytes, which throughout almost all of these sections were 
filled with parasites, were large and possessed pink-staining cytoplasm and an ec- 
centric nucleus, which seemingly had been pushed to one side by the intracellular 
aecumulation of parasites. The parasites varied only slightly in size, appeared 
generally oval or sometimes circular, and were approximately 34 in diameter (slightly 
less than one-half the diameter of a red blood cell), A parasite was made up of a 





*Condensed report by Dr. Ralph Johansmann of the Department of Pathology, 
University of Cincinnati College of Medicine, and Attending Pathologist to the Chil- 
dren's Hospital. 
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small basophilic mass, centrally located, which was surrounded by a clear zone and 
limited by a thin ‘‘membrane.’’ The centrally located mass was generally circular, 
but sometimes presented itself in the form of a crescent, and partially encircled a 
small vacuole, giving a signet ring appearance. 

Sections fixed and stained after Bensley’s procedure presented many of the 
central masses of these parasites stained deep red, just as intensely as the red blood 
cells, Other parasites, however, did not stain with the fuchsin but took the methyl 
green stain. An encapsulating clear zone was seen distinctly, and the ‘‘limiting 


’? 


stained green. (Fig. 5.) 


membrane 





Fig. 5.—Section of spleen stained after Bensley’s method. 





Fig. 6.—Smear of blood from liver made at autopsy. 


In blood films made from the liver at the time of autopsy and stained with 
Wright’s stain, many parasites were seen in the monocytes (Fig. 6), and they were 
also present extracellularly. 

DISCUSSION 

The incidence of histoplasmosis, a fatal disease caused by the specific 
fungus Histoplasma capsulatum (Darling, 1906), has risen sharply in 
the past two years. Whereas Humphrey’ would attribute the number 
of cases recently reported to an actual increase in the number of in- 
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fections caused by this fungus, Meleney® would attribute the rise to a 
more general knowledge of the disease which has allowed diagnoses that 
were previously overlooked. In either case, histoplasmosis ean no longer 
be considered a rarity and must be ruled out in any condition presenting 
a leucopenia, prolonged fever, splenohepatomegaly, anemia of doubtful 
etiology, or chronic respiratory infection. 

The clinical features of the disease as described by Darling were 
emaciation, weakness, pyrexia, anemia, leucopenia, and splenomegaly. 
Variations in the symptomatology of the reported cases, however, have 
shown some of these features to be lacking. In the case reported by 
Crumrine and Kessel,'? there was no enlargement of the spleen. In that 
by Hansmann and Schenken,'* there was no anemia, leucopenia, or 
splenomegaly. A marked leucocytosis was found in the ease of Dodd 
and Tompkins.’ 

Despite these clinical variations, a diagnosis may be made by finding 
the small 1- to 3-», oval, encapsulated organisms in the mononuclear 
cells in peripheral blood smears,” ":"* sternal bone marrow smears,"* 
discharge from otitis media,’ sections of spleen removed at splenectomy," 
and biopsy sections of skin and lymph nodes.’* Any of this material 
may be cultured on routine laboratory media and a diagnosis made by 
obtaining the moldlike form of the fungus, which is characterized by 
large warty, thick-walled chlamydospores attached to the fungus fila- 
ments (Figs. 1-4). 

No specific therapy has been given a sufficient trial in this disease 
heeause diagnoses, except for three cases” ** ™ have not been made until 
necropsy. Although Hansmann and Schenken" did not reeognize their 
case as histoplasmosis, the finding of yeastlike cells in biopsies of the 
skin, inguinal lymph node, and bueeal mucosa led them to treat the 
ease as one of fungus infection. Ionized copper, massive doses of potas- 
sium iodide, and local x-ray treatment did not benefit their patient. 
Clemens and Barnes" tried sulfanilamide for four days, without effect ; 
in the present case, 30 Gm. of sulfanilamide were administered during 
the seventy-two hours before death. Meleney® cited a case, however, in 
which clinical recovery was noted after treatment with neostam. Be- 
‘ause of this case and the similarity of the distribution of the fungus to 
that of the Donovan bodies in leishmaniasis (kala-azar), Meleney® ad- 
vised further trial of antimony preparations such as potassium antimony 


tartrate, fouadin, and neostam. 


SUMMARY 


A ease of histoplasmosis in a female infant 3 months of age is reported. 
This is the fifth case in infancy to be recorded. 
Histoplasma capsulatum was cultured from the blood stream twenty- 


four hours before death. 
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The fungus is characterized by large, warty chlamydospores in the 
filamentous form on Sabouraud’s agar at room temperature. The fila- 


mentous form is converted to the yeastlike form by cultivation on sealed 


blood agar slants at 37° C. 
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GANGRENE AS A COMPLICATION OF SCARLET FEVER 
Report or A Case WitrH PANARTERITIS 


ArcuipaLp L. Hoynr, M.D., ANp Leo Smouuar, M.D. 
Cuicaco, Inn. 


ANGRENE is one of the rarest complications associated with scarlet 

fever. We have found references to only seventeen instances in 
the literature. Among this number data appearing in Table I were 
available. With one exception, these patients had dry gangrene. In 
every case at least one foot was involved. There were five of the ten 
patients, including the one with moist gangrene, in whom the condition 
was bilateral. It is interesting to note that but a single death occurred 
in the entire group. This fatality reported by one of us' oceurred in 
a male child who developed dry gangrene of all four extremities, both 
ears, and both cheeks. Seven of the ten patients listed in the table were 
males, and seven were less than 8 years of age. 

In a period of twenty-eight years at Cook County Contagious Dis- 
ease Hospital there have been about 30,000 patients admitted with 
scarlet fever and only one with gangrene as a complication until the 
instance we are recording in this paper. At Municipal Contagious Dis- 
ease Hospital from 1917 until the present, approximately 37,000 scarlet 
fever patients have been treated, and among that number a definite 
gangrene occurred but once. This single example, a girl, was the case 
reported by Dick, Miller and Edmondson.? She appeared to have a mild 
attack of searlet fever, but gangrene of the right foot set in at about the 
close of the third week. At end of the regular four-week quarantine 
period she was released from Municipal Contagious Disease Hospital 
in order that amputation could be done in a private institution. Both 
this patient and the one previously reported at the Cook County Con- 
tagious Disease Hospital had been confined to bed throughout their 
illness. Cust® places emphasis on the development of gangrene in de- 
pendent parts. The subject of our report had been ambulatory in his 
erib. 

Curiously enough, gangrene, like some of the other serious complica- 
tions of scarlet fever, does not seem to depend upon the intensity of 
the infection. It appears more probable that individuality or possibly 
some accident to the human mechanism is responsible for this rare 
condition. When gangrene does occur, it seldom develops during the 
first week of searlet fever. However, it has been reported as early as 
the second day," and as late as the ninth month.’"* Neither endo- 
carditis nor embolic processes explain the etiology. Endarteritis is said 
to be the direct cause of some reported cases. Our patient who recovered 
was found to have a panarteritis, as may be seen from the examination 
by the pathologist. 

From the Contagious Disease Department, Cook County Hospital. 
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REPORT OF CASE 


A. L., a well-nourished, 4-year-old white male child with a history of one day’s 
illness, was admitted on Feb. 17, 1940, to the Contagious Disease Department of 
Cook County Hospital. The onset and physical findings were typical of an average 
attack of scarlet fever. The face was flushed, a cireumoral pallor was present, and 
there was a characteristic rash on the trunk and extremities. The pharynx was 
injected, the tonsils were hypertrophied, and the tongue was of the strawberry type. 
Nothing abnormal was disclosed in an examination of the heart, lungs, and ears. 


Urinalysis and, in fact, all other findings were negative. 


On admission the patient's rectal temperature was 102° F., pulse 110, and respira- 
tions 26. Twenty grains of sulfanilamide was administered, and this was followed 


by 7% grains every four hours during the next three days, after which the tempera- 
ture was normal and the drug was discontinued. This was the boy’s fourth hospital 
day and the fifth day of his illness. In the meantime, the routine admission culture 
from the nose and throat had been reported positive for Klebs-Léffler bacillus. Gray 
patches on the tonsils were suggestive of diphtheria membrane. Therefore, 20,000 
units of diphtheria antitoxin was administered intramuscularly in the outer muscles 
of the thigh. This was about thirty-two hours after the child entered the hospital. 
His temperature was normal, the throat was less injected than on admission, and his 
general condition seemed good. Sixteen hours after antitoxin injection the tempera- 
ture showed the customary rise, but did not exceed 101° F. rectally; on the follow- 
ing day it dipped below the normal level. From this date (Feb. 21, 1940), which 
was the sixth day of illness, until the twenty-third day, the course of the disease 
was uncomplicated and seemed satisfactory in every respect. 

On March 9, twenty-three days after the onset of searlet fever, some swelling 
was noted over the dorsum of the left foot. There was no pitting on pressure, 
nor did there seem to be any tenderness. It was thought arthritis might be re- 
sponsible for the condition and salicylates were prescribed. Temperature was 
oS.8° F. On the next day the foot seemed improved, but the temperature rose to 
99.6° F., and a similar appearance developed on the right foot. 

On March 13 there was a purplish discoloration, with marked edema of both 
feet and legs suggestive of thrombosis of the deep vessels. The process was more 
intense on the right. Femoral pulse could be felt in both extremities. On the 
right leg the indurated area had advanced above the knee. The patient complained 
of comparatively little pain. A surgeon called in consultation advised immediate 
amputation through the right thigh and probably a similar procedure on the left 
side. Nevertheless, it was decided that any radical surgical treatment should be 
deferred. Temperature at this time was 103.4° F. by mouth. On March 14, 
ecchymotiec areas appeared on the penis and scrotum, with considerable swelling of 
the parts. On this date, heart tones were rapid and regular; the child was drowsy, 
but responded to questions. His bleeding time was 144 minutes, clotting time, 
414 minutes. 

From March 15 to 16 the temperature ranged from 104.8 down to 102° F. At 
times the pulse was 160, weak and irregular, and the boy was very restless. Then 
induration began to subside rapidly above the knees and swelling was much less 
below. There were large blebs filled with serosanguineous fluid seattered over the 
gangrenous areas of both legs. Posterior tibial pulse was palpable on the right 
foot. There was no evidence of progression of gangrene on the penis and scrotum. 
Red blood count was 2,000,000; white blood count, 12,000. 

From March 17 to March 25 the temperature varied from 104° F. to normal. 
At the margins of black gangrenous areas some of the tissue was pink in color. 
The lines of demarcation were becoming more firmly established. The child was 
alert, and prognosis for life seemed good. On March 19, the hematology report 
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showed: platelets, 427,500; reticulocytes, 0.8 per cent; neutrophiles, 50 per cent; 
lymphocytes, 40 per cent; and monocytes 6 per cent. There was no pulsation in the 
tissues involved. By this time, the child was beginning to complain of pain in the 
legs. On March 24, the boy was alert and his general condition was much improved. 


Fig. 1.—Photograph on the second day of gangrene, the twenty-seventh day of scarlet 
fever. 


Fig. 2.—Photograph on the thirteenth day of gangrene, the thirty-eighth day of scarlet 
fever. Note edema of the right leg. 


However, he still showed a septic temperature ranging from normal to 102° F. The 
feet and lower one-third of the legs were black and cold. The tissues were slough- 


ing at lines of demarcation, and the time was approaching when the dead portions 
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Because of the conservative 


must be removed and ultimate amputations reserted to. 
treatment followed, it seemed likely that both knee joints would be saved. Loss of 
the lower one-third of the left leg and lower one-half of the right seemed evident. 
On March 24, the patient was transferred from the Contagious Disease Department 
to surgery where the feet and other dead tissues were removed. Final amputations 


were not performed until July 

Treatment from the time gangrene developed on March 13 until March 25 con- 
sisted of six blood transfusions and also the administration of intravenous glucose. 
Sodium salicylate was administered for five days, beginning on March 9 when swelling 
of the feet was first observed. Other medication was sulfanilamide from February 
17 when patient was hospitalized (the second day of searlet fever) until February 
20, and 20,000 units of diphtheria antitoxin injected on February 19 (fourth day 
of scarlet fever). After development of gangrene, the parts were treated with dry 
heat. 

Pathology Report (Alex. B. Ragins).—The specimen consists of two feet, one 
amputated through the midportion of the foot, the other amputated at the articula- 
tion of the ankle. The skin of the feet is dark purplish-red and of parchment-like 
consistency. There is a distinct line of demarcation on the right foot, the greatest 
amount of gangrene occurring on the lateral dorsum aspect. The muscle tissue is 
dark red in color. The articulating surface of the left foot near the ankle joint 
is greenish-gray and necrotic, 

Gross Diagnosis.—Gangrene of both feet and lower one-third of the right leg. 


Fig. 3.—Photomicrograph showing panarteritis of the arterioles. 


Microscopie Diagnosis.—Section of muscle tissue just above the area of gangrene 
reveals an acute myositis associated with a panarteritis of most of the arterioles. 


The venules are unchanged. 
COMMENT 
Giangrene is one of the rarest complications of scarlet fever and may 
follow a mild attack of the disease. 
Migs. 1 and 2, photographs taken on the second and thirteenth days 
after gangrene had clearly developed, show distribution of the condition. 
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First evidence of the complication appeared on the twenty-third day 
of illness when there was swelling of the left foot. Fig. 2 was made on 
the thirty-eighth day after onset of scarlet fever. 

Early surgical intervention is not advisable when gangrene is a com- 


plication of scarlet fever. 

In our patient, panarteritis of the small vessels explained the develop- 
ment of gangrene. Fig. 3 discloses round-cell infiltration about the 
arterioles and myositis, with many polymorphonuclear leucocytes. 
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POSTVACCINAL NEURONITIS 


Report oF A CASE 


RicHarp H. Youne, M.D., anp Ciype Moore, M.D. 
OmanHa, NEB. 


HE initial report of Lueksch,' in 1924, describing postvaceinal neuro- 

logie complications groups the cases into meningeal, cerebral, and 
spinal types. Sinee that time, the syndrome of postvaccinal encephalo- 
myelitis has received considerable attention, and its appearance has 
been deseribed in this country by Wilson and Ford.* A review of the 
literature, however, reveals little concerning neuritie complications. 
Knépfelmacher® mentions neuritis in his classification and briefly de- 
scribes two patients in the neuritie group, one of whom had only a 
right facial palsy. The second ease was that of a 7-vear-old child in 
whom a local vaccination reaction was accompanied by a torticollis. 
Lamm,‘ in a recent article, refers to Zappert as describing cases of post- 
vaceinal neuritis. DeMonehy® reports a ease of atrophy and flaecid 
paralysis in the distribution of the ulnar, median, and musculocutaneous 
nerves subsequent to a very intense loeal reaction following vaccination 
on the upper arm. Harrison® describes a case of postvaccinal poly- 
neuritis in a 19-year-old male who developed a polyneuritie syndrome 
three and one-half months after vaccination. In the interval between 
the vaccination and the development of the neuritie features, however, 
there was the periodie occurrence of nausea and vomiting. <A factor 
beclouding the etiology in this case is a history of congenital syphilis, 
symptoms of which were presented at the age of 3 years. Following 
antisyphilitie therapy at that time, however, the serology became nega- 
tive and remained so. There were no signs of syphilis at the time of 
the appearance of the polyneuritis, although the author mentions the 
similarity of his ease to cases of syphilitic polyneuritis described by 
Nonne.” The rareness of neuritis subsequent to vaccination is empha- 
sized by the fact that, in the League of Nations* report and in those of 
the two British committees,’ there is no reference to single or multi- 
ple neuritis. 

Our interest in this subject was stimulated by the observation of a 
ease of neuronitis which seemed to be related to a recent vaccination. 
It is of further interest because of the unusual type of neuritie mani- 
festations presented. 

W. H., aged 2% years, female, was referred by Dr. C. G. Johnson, of Elliott, 
Towa, the patient being admitted to the Nebraska Methodist Episcopal Hospital 
in Omaha on Dee. 11, 1939, with the complaint of inability to walk. 


The history revealed that the child had had a normal birth and early develop- 
ment entirely free of illness, with good health until approximately a week before 
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admission to the hospital. There had been no known contact with other illness 
in the previous three months, but on Nov. 7, 1939, the child had been vaccinated 
against smallpox. In the usual time, there was some soreness of the arm, but 
no remarkable reaction. One week before admission, the child was noticed to be 
more irritable, lacking in interest, somewhat drowsy, with a poor appetite. There 
was also the complaint that when she climbed on chairs her legs and back hurt. 
Pain in the legs and increasing difficulty in walking continued during the follow- 
ing week, up to the time of admission. 

The past history, as previously stated, was in no way remarkable. The patient 
had fallen from a car in the early part of September, 1939, but other than a few 
superficial abrasions, there were no apparent injuries. The family history was 
negative. 

Physical examination on admission showed a temperature of 99.4° F., pulse 130, 
respiration 24. Lying in bed, the patient was restless, somewhat irritable, and 
not particularly cooperative in the examination. The skin was of normal texture 
and good color, without any eruptions. The cervical lymph nodes were only slightly 
palpable. Nose and throat findings were not remarkable. The heart and lungs 
showed nothing unusual, and the abdomen was essentially negative. 

Neurologic examination showed that the cranial nerves were entirely normal. 
There were no changes in the optic funci. The pupils were equal and reacted 
to light and accommodation. Extraocular movements were normal. There was 
no facial asymmetry. Palatal and tongue movements were normal. 

Motor Status.—There was marked weakness in the lower extremities, and to 
a lesser degree in the arms and hands. There was a tendency towards bilateral 
foot drop. There was no apparent atrophy or fibrillation. Muscle tone was slightly 
decreased. 

Coordination.—No dyskinesia was evident, other than what might be expected 
with the loss of muscular strength. 

Reflex Status.—The deep reflexes of the upper and lower extremities could not be 
obtained. There was no Hoffman reflex. Both abdominal reflexes were present, and 
plantar reflexes were flexor in type. 

Sensory Status.—There was a mild hyperesthesia and muscle tenderness, but no 
loss in pain or touch could be discerned. Vibration and position sense seemed to be 
normal, 

A lumbar puncture was done Dee, 13, 1939, showing normal pressure and 
dynamics, cell count 0, protein 50 mg., Wassermann test negative, and colloidal 
gold 0000000000. 

Laboratory studies showed: hemoglobin, 87 per cent; red blood count, 5,460,000; 
white blood count, 16,000; polymorphonuclear cells, 78 per cent; lymphocytes, 20 
per cent; monocytes, 2 per cent. Urinalysis was negative. 

X-ray studies showed no evidence of lead deposit along the metaphyseal side 
of the epiphyseal growth line. Anteroposterior and lateral films of the cervical 
and dorsal spines showed no apparent alteration in the contour, density, or align- 
ment of the vertebral bodies. No evidence of tuberculosis, fracture, or neoplasm 
Was seen. 

Course.—After a three-day hospital stay, the patient returned to her home, to 
be kept on a high vitamin regime, together with 10 mg. thiamin chloride daily. 
Support was given to the weakened muscular group, and following the subsidence 
of muscular pain, massage was advised. There was gradual improvement in muscle 
strength, and in a letter dated Feb. 14, 1940, the father reported that his daughter 
was progressing satisfactorily and had started to walk again. In a letter from 
Dr. C. G. Johnson in July, 1940, the patient is described as entirely well, without 
any evidence of muscular atrophy or motor disability. 
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COMMENT 


The development of the neuritie syndrome in this patient four weeks 
after vaccination, with absence of an infectious, dietary, or other etio- 
logical factor, seems to indicate that the neurologic complication was 
postvaccinal in type. The neurologic syndrome in itself presents cer- 
tain interesting features, in that it is not a typical ease of polyneuritis, 
but rather of the so-called polyradiculoneuritis or neuronitie type. The 
neurologic examination revealed that the chief signs were motor in 
type, with reflex loss, but with a paucity of sensory changes. There 
was not the usual stocking-glove type of hypesthesia, but only a hyper- 
esthesia and deep muscle tenderness. 

There is a certain similarity of this pieture to what has been termed 
the Guillain-Barré syndrome, which has as its cardinal features a motor 
type of neuritis with a high spinal fluid protein content and no cells. 
This syndrome is thought to be of virus etiology. Guillain’® has stated 
that, in order for a motor type of polyneuritis to be classed as typical 
of the Guillain-Barré syndrome, there must be a greatly increased spinal 
fluid protein. In this ease, the protein content was just 50 mg., but 
reports would indicate that sometimes the increased protein is late in its 
appearance. In the ease reported, only one lumbar puncture was done, 
and it may have been that repeated lumbar punctures would have 
shown some variations in the spinal fluid protein content. 

Beeause of the similarity of the elinieal picture of neuronitis to an 
acute anterior poliomyelitis, it is important that certain differentiating 
points be stressed. Both neurologie diseases present loss of motor 
power, absence of reflexes, hyperesthesia, and muscle tenderness. How- 
ever, in neuronitis, the motor weakness is diffuse in type and slower in 
onset ; the peripheral portions of the extremities show the greater motor 
loss, and there are no cells in the cerebrospinal fluid. There is also a 
vast difference with regard to prognosis, in that eases with neuronitis, 
as a rule, show a gradual, but slow, improvement without residual 
atrophy. In neglected cases there may be muscular contractures. 

The rarity of polyneuritis or neuritic complications among the neuro- 
logie sequelae of vaccination is difficult to explain. It is of special inter- 
est in this case that the neuritic complication was not typieal of poly- 
neuritis, but presented a syndrome whose clinical manifestations are 
thought to be of virus etiology. 


CONCLUSIONS 


The development of a neuronitis (polyradiculoneuritis) in a 214- 
year-old girl, with onset four weeks after smallpox vaccination, is de- 
scribed. 


The similarity of the neuronitie features in this case to the Guillain- 
Barré syndrome is discussed. 











an 
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TONGUE-TIE IN INFANTS AND CHILDREN 


EvGENE T. McEnery, M.D., AaNp Frances PERLOWSKI GAINES 
Cuicago, IL. 


N OBSERVING a very large series of newborn babies, we have never 

seen a tongue that had to be elipped. Nursing teehnique does not 
require that the short frenum be eut, and because of the dangers asso- 
ciated with this so-called simple operation, it should not be performed. 

The subject of tongue-tie is one that seems very simple; yet, despite 
its simplicity, it causes confusion and doubt, not so much from the con- 
dition itself but from outside influence. During the past ten years, 
examination, demonstration, and presentation of a large series of new- 
born babies to interns, residents, and physicians have invariably ealled 
forth questions concerning this condition. Hence, it was decided to 
summarize certain facts in the hope that it would help clear up this 
haziness regarding tongue-tie. Two phases will be presented: first, 
tongue-tie in the newborn infant, with regard to nursing ; second, tongue- 
tie in the older child, with regard to speech difficulties. 

Tongue-tie (ankyloglossia) arises, physiologically, from a thickening 
of the geniohyvoglossus muscles meeting in the midline of the tongue and 
elevated into a distinet vertical fold ealled the frenum linguae. The 
latter unites the tip of the tongue to the floor of the mouth and the 
posterior lingual surface of the gum. Since the tongue is always short 
at birth, it is not always easy to determine how much the frenum inter- 
feres with its movement. In the newborn infant the tip of the tongue 
is as yet incompletely developed, and the frenum may normally be well 
forward. As the infant grows, the tongue becomes longer and thinner 
toward the tip. 

In the literature the subject is discussed as early as the seventeenth 
century by Petet, who devised the grooved director with the split broad 
handle, which is standard equipment in all surgical kits. This was 
devised to protect the blood vessels at the base of the tongue from injury 
when the frenum was clipped. Modern writers vary; some favor cut- 
ting the frenum, and others oppose it. Von Reuss, in his writings on 
the newborn infant, claims the tongue cannot interfere with nursing 
and questions the necessity of cutting the frenum. (Fig. 1.) 

In the newborn infant, tongue-tie presents only a minor difficulty in 
nursing, either in taking the breast or bottle. In taking the bottle there 
should be no trouble. In regard to the breast, especially if the nipple 
is short or retracted, there may be some difficulty, but this ean be ecor- 
rected by gentle massage of the mother’s nipple, not after she has been 
delivered but in the last month of gestation. 

It is often because of a misunderstanding of the technique of nursing 
that the frenum of the tongue is eut. On some smaller maternity serv- 
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ices this seems to be a ritual performed by the intern, without much 
thought of possible consequence. A baby with a short frenum, if he 
escapes the operative procedure during his stay in the hospital, on 
reaching home is thoroughly inspected by friends and relatives, one of 
whom always brings up the question of cutting. 





Fig. 1.—Diagram showing position of the tongue in relation to nipple. A short 
frenum should not make sucking difficult. 


But we should not put all the blame on these advisors, for the phy- 
sicians are equally to blame. Last summer we had a patient who, while 
visiting in a nearby city, had to be seen for a slight injury. The baby 
was a good nurser, but when the attending physician noted the baby’s 
tongue, he immediately suggested it be eut. A family conference was 
salled, and it was decided to postpone the operation until returning home. 

Considerable forethought should be given before this operation is 
performed, especially when it is delegated to an inexperienced person. 
The dangers from cutting the frenum are serious and should be stressed. 
There is a possibility of a subsequent infection at the base of the tongue, 
with the formation of a large ulcer and a spreading stomatitis which 
make it difficult to feed the baby, resulting in severe dehydration and 
weight loss. When this uleer at the base of the tongue heals, it often 
leaves a large amount of sear tissue which makes for marked immobiliza- 
tion of the tongue. In fact, several years ago a young boy was exam- 
ined who had had this sear tissue cut three times, only to have it re- 
form each time more viciously than before. Severe hemorrhage has 
also been reported. Cases have been reported in which, after the 
frenum was cut, the tongue became too movable and was swallowed, 
followed by the resultant attacks of asphyxia. 
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Tongue-tie is one of the most frequently advanced explanations for 
the etiology of defective articulation. The tongue is a very mobile, 
muscular organ capable of undergoing great changes in length and 
width at every contraction of its muscles, and in this very capacity for 
change lies its great range of adjustability and compensation. With 
growth, the tongue undergoes considerable elongation. 

Sinee the speech clinician sees children with speech disorders after 
they have reached the age of 4 or 5 years, the actual presence of a short 
frenum in these children is rare. In approximately 1,000 patients with 
disorders of speech seen in the Children’s Memorial Hospital Speech 
Clinie, there have been only four with seriously shortened frenums. It 
ean be reasonably presumed, therefore, that this factor plays a minor 
role as a causative factor in the etiology of defects of speech. The 
upward lift of the apex of the tongue is utilized in the formation of the 
consonants T, D, L, N, and R. If the frenum extends too far forward 
toward the tip of the tongue, it interferes with the upward lift of the 
apex. In the formation of T and D, the tongue apex occludes against 
the upper alveolar ridge, preventing the eseape of air. Upon sudden 
release, the resultant explosion produces the acoustic effect of T and 
D. In the formation of N, the tongue is raised to the hard palate and 
the vibrated air is driven out past the relaxed velum through the nose. 
However, in the formation of L there oceurs not only the raising and 
approximation of the tip of the tongue to the alveolar ridge, but like 
wise a contraction of the margins of the tongue, allowing the vibrated 
air to spill out of both sides of the tongue simultaneously. In the 
formation of the initial R sound, the tongue should be raised and left 
free to vibrate, the sides touching the upper teeth. When tongue-tie 
does occur, it should, therefore, logically interfere with the production 
of the above-named consonants; yet this has not been the result in the 
cases observed. Compensatory adjustments of the highly mobile organ 
result in adequate and intelligible speech. The most extreme degree 
of tongue-tie was seen in a 10-year-old boy (Fig. 2). In this case the 
frenum extended to the tip of the tongue and held it down so firmly 
that he could just protrude the tongue to his teeth. His speech exam- 
ination revealed only a slight distortion in the formation of the R 
sound. He substituted a rounding of his lips, producing a W sound, 
so that for the word ‘‘red’’ he pronounced ‘‘wed,’’ a substitution fre- 
quently observed in cases of dyslalias not complicated by a shortened 
frenum. It was decided not to subject this boy to surgical interference 
because of his diabetic condition, and now after corrective speech exer- 
cises this boy can produce an accurate R sound. In another ease of 
extreme tongue-tied condition in a boy of 8, speech examination re- 
vealed no defects of articulation. At the American Speech Correction 
Association meeting in December, 1939, Dr. Max Goldstine of St. Louis 
presented the ease history and recorded speech of a 48-year-old man in 
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whom eancer of the tongue necessitated complete removal of this organ. 
The resultant speech, although not acoustically perfect, was completely 
intelligible even in those consonants mentioned above, in the produc- 
tion of which it has been felt heretofore that the tongue was essential. 
Until, or unless, a definite cause-and-effect relationship between dis- 
orders of articulation and tongue-tie can be established, operation is 
usually contraindicated. 


aS 








Fig. 2.—Short frenum in older boy. There was no difficulty in talking. 


If surgery is resorted to, however, in order to give the patient a 
freely movable apex of the tongue to aid in the production of lingual 
palatal sounds, it is necessary for the surgeon to bear in mind two fae- 
tors: first, the necessity of preventing adhesion by daily dressings fol- 
lowing the clipping; and, second, the habit formation which has been 
going on ever since the child began to talk. The postoperative care is 
primarily the surgeon’s problem, but it is his further duty to explain 
to the parents the necessity of speech re-education. The child’s errone- 
ous auditory motor conception of the production of consonants must 
be revised to assure perfect functioning. Too many parents are need- 
lessly disappointed in the results of surgery because of this lack of 
understanding. 

The presence of a shortened frenum is no proof that it is the etiolog- 
ical factor responsible for the deviation of speech. 

The articulatory aspects of normal speech are dependent upon many 
factors, such as acuity of and discriminative hearing; speed and spe- 
cialization of muscle movements; emotional attitudes, type of speech 
environment; and many other factors, all of which must be properly 
differentiated before it can be said, if it ean be said at all, that any one 
factor is the etiological cause. The presence of distorted articulation 
calls for careful differential diagnosis and thorough cooperation be- 
tween the speech re-educator and the physician. The presence of 
tongue-tie is no proof that it is the cause of defective articulation. 


( 
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REPORT OF TENTH ANNUAL MEETING OF THE 
AMERICAN ACADEMY OF PEDIATRICS 


Mempuis, TENN.—Nov. 17, 1940 


PRESIDENT JOSEPH B. BILDERBACK.—Onur time has been called the Century 
of the Child, and the last ten years can be called justly the Decade of the Academy. 
The Society has now grown to be a live, virile organization, composed of out- 
standing and representative pediatrists of the United States. 


The Nominating Committee will now make its report. 


DR. HORTON R. CASPARIS.—Your Nominating Committee has tried consci- 
entiously to sense vour wishes and opinion concerning the selection of the man 
who as president is going to guide us further along this road of progress. 

We wish to recommend the nomination of Dr. Edward Clay Mitchell of Memphis 
for president-elect. He has been Chairman of Region II since the beginning of 
the Academy, and his devotion has been untiring in the interests of the whole 
Academy. 

We wish to recommend the nomination of Dr. Hugh Leslie Moore of Dallas to 
take Dr. Mitchell’s place as Chairman of Region II. 

A motion was made and carried that the report of the nominating committee 
be accepted and that the secretary be instructed to cast a unanimous ballot for 


the nominees. 


PRESIDENT BILDERBACK.—Once again I wish to tell you that when I was 
notified that I had been made president of the Academy there was no member 
more surprised than myself. I have had a very enjoyable year. 

Dr. Smith, I now weleome vou as the incoming president, and I hope that you 


have a very successful reign. My compliments. 


PRESIDENT RICHARD M. SMITH.—Members of the Academy, I wish to 
express my great appreciation for the opportunity which you have given me to 
serve the Academy and pediatrics in this country. No man could assume this 
oftice without realizing that he is taking a very responsible position, because we 
are now, I think, the largest pediatric society in the world. We have a host of 
enthusiastic and active men and we have a great work to do. I only hope that 
I may be able, with vour help, to carry on the traditions which have been estab- 
lished in the last ten vears of the Academy’s existence. I thank you. 

We will proceed to the business of this meeting. The Executive Board, acting 
upon the authority which it has, has made an interim appointment of historian, 
hoping that vou will make this a permanent office of the Academy. At this time, 
I should like to call upon the historian to make a report. Dr. Caulfield. 


DR. ERNEST CAULFIELD.—Since the last annual meeting, the following 


have died: 
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Emeritus Fellow: Dr. Alfred J. Scott, Jr., California 

Associate Fellows: Dr. Glenn E. Cullen, Ohio, Dr. Bernard Fantus, Illinois 

Fellows: Dr. D. Murray Cowie, Dr. John L. Morse, Dr. DeWitt H. Sherman, 
Dr. Isidor H. Tumpeer, and Dr, Frank Vander Bogert 


PRESIDENT SMITH.—May I ask that Fellows of the Academy rise for a 
moment in memory of these Fellows. 

The report of the Executive Board will be presented by the secretary, Dr. 
Grulee. You will find the various articles for discussion in the agenda sheets 


which you all have. 
DR. CLIFFORD GRULEE.—The following men have been elected to Fellowship: 


Region I: 
Dr. Horst A. Agerty, Merion Station, Pa. Dr. Paul F. McAlenney, Jr., New Haven, 


Dr. Harry L. Bacal, Montreal Conn. 
Dr. John A. V. Davies, Boston Dr. Marjorie F. Murray, Cooperstown, 
Dr. Robert N. Ganz, Boston BN. Es 


Dr. George J. Ginandes, New York City Dr. Henry N. Pratt, Boston 
Dr. Moe Goldstein, Forest Hills, L. I., Dr. Eli Rubenstein, Bayonne, N. J. 


|e Dr. Samuel Singer, Philadelphia 
Dr. John B. Griggs, Hartford, Conn. Dr. Hyman Weiner, Montreal 
Dr. Camille Kereszturi, New York City Dr. Tyree C. Wyatt, Syracuse, N. Y. 


Dr. Harry Lowenburg, Philadelphia 


Region II: 


Dr. James R. Adams, Charlotte, N.C. Dr. Bruce A. Knickerbocker, Dallas 

Dr. James M. Coleman, Austin Dr. William T. Maxson, Lexington 

Dr. William C. Cook, Columbus, Ga. Dr. L. H. Muse, Atlanta 

Dr. Ciarence E. Gilmore, Paris, Texas Dr. Samuel F. Ravenel, Greensboro, N. C. 


Region IIT: 


Dr. Daniel Budson, Detroit Dr. Frank G. Hedenstrom, St. Paul 

Dr. Max Deutsch, St. Louis Dr. Haddow M. Keith, Rochester, Minn. 
Dr. Charles J, Eldridge, Kansas City, Mo. Dr. George Maksim, Petoskey, Mich. 
Dr. G. Robert Fisher, Colorado Springs Dr. Roderick J. MeDonald, Jr., Denver 
Dr. John L. Gedgoud, Omaha Dr. Mila I. Pierce, Evanston, Il. 


Region IV: 
Dr. Herbert C. Archibald, Salinas, Calif. Dr. Karl F. Pelkan, San Jose, Calif. 
Dr. Archie L. Gleason, Great Falls, Mont. Dr. Samuel E. Pasette, Los Angeles 


PRESIDENT SMITH.—In the name of the Academy of Pediatrics, I should 
like to welcome these men to our Fellowship and bid them godspeed in the work 
of the Academy. 

DR. GRULEE.—The following resignations have been accepted by the Execu- 
tive Board: 

Dr. W. L. Harris, Norfolk, Va. Dr. Harriet L. Hartley, Philadelphia 

PRESIDENT SMITH.—We regret that these individuals have resigned. 


DR. GRULEE.—There have been transferred to Emeritus Fellowship the following: 
Dr. Harry R. Lohnes, Buffalo Dr. Homer Woolery, Bloomington, Ind. 
Dr. Mary R. Noble, Bowmansdale, Pa. 

The following has been elected to Associate Fellowship: 


Dr. Charles B. Crittenden, Louisville 











258 THE JOURNAL OF PEDIATRICS 


PRESIDENT SMITH.—We welcome Dr. Crittenden to our Fellowship. 

The first item in the report of the Executive Board has to do with the granting 
of leaves of absence to all doctors called into active military service. A number of 
our Fellows have been or will be called into active service, and by granting them 
leave of absence, they are excused from payment of dues during the time of their 
service. Should this action of the Executive Board be confirmed by the Fellowship 
of the Academy? 


A motion was made and carried that the action of the Board be confirmed. 


PRESIDENT SMITH.—The second item is for your information. The president 
has appointed Dr. Warren W. Quillian of Coral Gables, Fla., as Associate Chairman 
of Region II. As you know, the regional chairmen are elected by the Academy, but 
the associate chairmen are appointed by the Executive Board. 

Also, for your information, the president has appointed Dr. Hugh K,. Berkley of 
Los Angeles as Associate Chairman of Region IV. 

Dr. Clifford G. Grulee was unanimously elected to succeed himself as secretary of 
the Academy for a period of four years. We cannot let this action of the Executive 
Board go without a word of appreciation for the very efficient work which Dr. 
Grulee has done since the Academy was founded. The success of the Academy has 
been due in no small measure to his efficient and untiring efforts. 

The next item has to do with procedure. It has been found that the terms of 
office of the regional chairmen and associate chairmen in the same region may expire 
at the same time, and it may be that terms of different regional chairmen may ex- 
pire at the same time. It is desirable to have only one regional chairman retire each 
year. The terms of office of the associate regional chairmen who are appointed 
by the Executive Board for a term of four years also will be staggered in such a 
way that these terms will expire midway in the term of service of the regional 
chairmen with whom the associate chairmen serve. Such a plan would maintain 
a certain continuity of service in the regions and yet provide for adequate change 
in office. 


A motion was made and carried that the action of the Board be confirmed. 


PRESIDENT SMITH.—The next item is also a matter of the machinery of the 
Executive Board. It is possible as the constitution now stands and must be in- 
terpreted for a man to serve for two terms as regional chairman and then as 
associate chairman for two or three years; this would make it possible for a man 
to remain on the Executive Board for twelve or sixteen years. The Executive 
Board, in order to be sure that we have rotation in office, recommends that a 
member who has served as associate chairman can serve only one term as regional 
chairman, 


A motion was made and carried that the action of the Board be approved. 


PRESIDENT SMITH.—The Executive Board recommends that the associate 
chairman be empowered to vote in the meetings of the Executive Board. 


A motion was made and earried that the action of Board be confirmed. 


PRESIDENT SMITH.—The next item has to do with the administration of 
the affairs of the Academy. The work of the Central Office of the Academy has 
been carried on largely by a single individual. The Executive Board at its meet- 
ing last June appointed an assistant to the secretary. As the Constitution and 
By-Laws made no provision for an assistant, and as the Executive Board was so 
pleased with the work which the assistant had performed and was so convinced 
that such a position should be made permanent, an interim appointment of Dr. 
Edgar E. Martmer as assistant to the secretary has been made. If that position 
is to be made permanent, it will again require some change in the By-Laws, and 
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that matter will be referred to the appropriate committee for action at the next 
annual meeting. In the meantime, we would be glad if you would confirm the 
action of the Executive Board in appointing Dr. Martmer to this position. What 
you will do actually is to elect him assistant to the secretary. 


A motion was made and carried that the action of the Board be confirmed. 


PRESIDENT SMITH.—The next item is for your information. Dr. Martmer 
was formerly the associate chairman for Region III; his election as assistant to 
the secretary therefore creates a vacancy which was filled by the appointment of 
Dr. Lee Forest Hill, Des Moines. 

Among other duties which the Executive Board has to perform is to recommend 
to the Academy the place of the next annual meeting. Invitations were received 
from a number of cities and this matter was thoroughly discussed. The Board 
recommends that the next annual meeting be held in Boston. 


A motion was made and carried that the recommendation of the Board be 
accepted. 


PRESIDENT SMITH.—Many Fellows of the Academy have received invita- 
tions for several years to attend the Pan-American Pediatric Congress. The Ex- 
ecutive Board suggests that it would be a friendly gesture if the members of the 
Pan-American Congress were given personal invitations to attend the next meet- 
ing of the American Academy of Pediatrics. This requires no action, but I pre- 
sent it for your information. 

It was intended to hold an International Congress in Pediatrics in connection 
with our meeting at this time. This plan had to be abandoned on account of 
world conditions. Since the International Congress of Pediatrics was not held, 
and is not likely to be held in the next few years, the Executive Board recom- 
mends that the funds which had been assessed the Fellows of the Academy to 
meet the expenses incident to that Congress, the amount of the assessment, be re- 
turned to the Fellows. It is recommended that the amount assessed and paid by 
various Fellows be credited toward their annual assessments in 1941 and 1942. 


A motion was made and carried that the recommendation of the Board be 
approved. 


PRESIDENT SMITH.—The next item is for your information. The Board has 
renewed the contract with the Lawrence H. Selz Publicity Bureau for one year. 
This bureau renders a very distinct service to the Academy as many of you prob- 
ably know, and many of you have seen results of its work during this meeting. 

The next item has to do with the changes recommended in the By-Laws. The 
Executive Board recommends that these changes in the By-Laws be adopted, ex- 
cept those which have to do with Affiliated Fellowships. 

I am going to ask the chairman of the Legislative Committee who has worked 
out the details of these recommendations to discuss them with you, and he will 
be quite ready to answer any questions. 


DR. JOSEPH 8. WALL.—The Committee on Legislation was asked to take part 
in drafting these proposed amendments to the Constitution and By-Laws. 

It was decided not to create a class of Affiliates. 

There is an amendment relating to the appointment of and describing the 
duties of historian. Dr. Caulfield has been appointed historian and has just made 
a very interesting report. That simply makes his position official and outlines 
his duties. 

The other change of importance is in regard to the fact that the old rules of 
the American Board of Pediatrics include only physicians in the United States; 
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we should have qualifications of candidates for Fellowship comparable to certifi- 
cation by the Board of Pediatrics as applied to the men within the United States. 
The American Board of Pediatrics has now inserted the word ‘‘Canada’’ in its 
in the United States or Canada. 
It is proposed to insert the words ‘‘and Canada,’’ and ‘‘a candidate must have 
been certified by the American Board of Pediatrics before being eligible for Fel- 
lowship in the Academy.’”’ In view of the closer relations between the pediatricians 
of all the Americas, it might be well to leave a method of incorporating them in 


qualifications, and also the word ‘‘citizenship’’ 


’ 


our Fellowship if we wish to do so, 


DR. GRULEE.—I would like to get an expression from some of our Canadian 
members as to the advisability of including that statement regarding the quali- 
fication of Canadian members. I am not so sure that that ought to apply to 


Canadian members under present conditions. 


DR. ALAN BROWN.-—-I think it would be an excellent thing to include. The 
Canadian group has the same qualifications that you have here. I would person- 
ally feel very gratified if you came to that conclusion and I think the rest of my 


colleagues would feel the same way. 


DR. ALTON GOLDBLOOM,.—May I add my voice to that of Dr. Brown’s and 
say that I, too, am heartily in favor that there should be no difference in the 
requirements between Canadian and American membership. They are equally 
anxious that the standards for Canadian members be exactly as high; the require- 
ments are just as exacting in Canada as they are in the United States. 


PRESIDENT SMITH.—In view of that statement, I would be glad to rule that 
unless there is some member of the Executive Board present who objects, we can 
consider that they are deliberating upon the matter at the present time as well as 
the members. Does any member of the Executive Board who is present think 
that we should not include the statement ‘‘and Canada,’’ the point indicated by 
Dr. Wall? 

If not, I will report to you that this comes to the members with the recom- 
mendation of the Executive Board. We therefore can proceed properly and legally. 

Another change is in relation to the technique of proposals for Fellowships. 
The new wording states distinctly how it is to be done, from whom the blank 
forms may be obtained, and to whom they should be sent. 

The mechanism of the old Constitution on By-Laws was to drop a Fellow for non- 
payment of dues, and it was felt that in case of illness or financial distress, there 
ought to be some method whereby this Fellow might be reinstated upon payment 
of arrears in dues and assessments. Add to Article XIII the following: ‘‘ Fellows 
so dropped from Membership may be reinstated by a majority vote of the Execu- 
tive Board upon payment of arrears in dues and assessments. ’’ 

Are there any questions that you wish to ask Dr. Wall further about these 
amendments? You have all seen them previously, of course. If not, a motion to 
adopt the amendments to the Constitution and By-Laws as submitted with the 
approval of the Executive Board is in order. 

A motion was made and carried that the recommendation of the Board be 


adopted. 


PRESIDENT SMITH.—tThe next item is reported to you as a matter of in- 
formation as to the seope of committee activities. It seemed to the Executive 
Board that for the present the Committee on Contact Infection should limit its 
work to exposure of children in the home and school to tubereulosis and other 


diseases and not attack the general problem of infectious disease. 
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The next is also reported for your information. A very excellent brochure has 
been prepared by the Committee on Cooperation with Nonmedical Groups and 
Societies, called ‘‘The Health Appraisal of the School Child, 
receive in due time. The Executive Board wishes to record its appreciation of the 


’’ 


which you will 


work of this committee. It has been of a very high order. 

The next is also reported for your information and has to do with one of the 
very efticient and effective committees. It is from the Committee on the Medical 
Supervision of Summer Camps. There is to be a meeting of the American Asso- 
ciation in Battle Creek, Mich., and the Executive Board has authorized the Com- 
mittee on Summer Camps to send a representative to that meeting. 

The Report of the Committee on the Problems of the Fetus and Newborn 
Infant was accepted, together with the following resolution presented by that 
committee. 

Whereas mortality during the first month of life is high and many deaths 
occurring during this period are preventable, and 

Whereas the experience of individual hospitals has demonstrated that the 
prevention of certain neonatal deaths can be accomplished through im- 
proved obstetrical management, while the prevention of certain other deaths 
ean be accomplished through improved pediatric care following birth, and 

Whereas this reduction in mortality in individual hospitals has been the 
result of careful joint study, mutual understanding of the problems each 
specialist must solve, and cooperative action on the part of the staff ob- 
stetricians and pediatricians, and 

Whereas a growing proportion of all infant births now take place in 
hospitals, 

Therefore, be it resolved that the care of the newborn infant in the hos- 
pitals of the United States and Canada be made the joint responsibility of 
the obstetrical and pediatrie services, and an attending pediatrician make 
regular rounds on the newborn service, preferably together with the attend- 
ing obstetrician, that from time to time he make rounds on the obstetrical 
wards in order to be familiar with the problems which confront the ob- 
stetrician in attempting to protect the fetus, and that the pediatrician co- 
operate with the obstetrical staff in all aspects of the care of the newborn 
infant. 

Be it also resolved that regular staff conferences be held in which both 
obstetricians and pediatricians participate, and at which neonatal deaths 
are reported and other problems concerning the newborn considered. 

It was recommended that the national officers, the executive secretary, and state 
chairmen of the Academy use all possible means to make the resolution effective 
in the hospitals of the United States and Canada, by securing the cooperation of: 
1. The Division of Maternal and Child Health of the Children’s Bureau. 
2. The Maternal Welfare National Committee. 
3. The Obstetrical and Pediatrie Sections of the American Medical Association. 
4. The Child Health and Hospital Divisions of the United States Public 
Health Service. 
5. The American Hospital Associations. 
6. National maternal or child health lay agencies. 
7. Maternal welfare and child health committees of state medical societies. 
8. Bureaus of maternal and child health of state health departments. 
%. State hospital associations. 
10. State lay maternal and child health agencies. 

It was further recommended that a copy be sent to the medical boards and 

governing boards of all United States hospitals. 
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PRESIDENT SMITH.—You have heard this resolution which has been con- 
sidered carefully by the Executive Board, and it seemed to them that its adoption 
and distribution widely through the two various groups so concerned might foster 
the cooperation between the obstetricians and the pediatricians in this country 
and perhaps be effective in finding the solution of some of the problems occurring 
in the fetus and the newborn infant. 


A motion was made and carried that the resolution be adopted. 


PRESIDENT SMITH.—tThe next is entered for your information. The Execu- 
tive Board aecepted the report of the Committee on School Health, and this will 


be sent to all in due time. 


DR. GRULEE.—tThis report was on the improvement of school medical service. 
The committee asked that it be submitted to the Executive Board and afterward 
sent out to the members. It is a very fine treatise on the subject. 


PRESIDENT SMITH.—The next is also printed for your information. I trust 
that all of you have seen the film ‘‘When Bobby Goes to School,’’ and that you 
are as enthusiastic about it as the members of the Executive Board are. It seemed 
to us that it was proper that we should recognize the tremendous amount of work 
and quite disinterested contribution which the Mead Johnson Company has made 


in this connection. 


DR. GRULEE,—There are now seventy copies of this film, and that November 
1, all of them were booked up for the entire month. It has been and is growing 


in popularity. 


PRESIDENT SMITH.—The next calls for action on your part. First, perhaps 
you know and are familiar with the rules which were adopted for distribution of 
this film. It seemed that it should be entirely within the control of the medical 
profession, the county medical societies, components of the American Medical 
Association. Requests have come—and I might say that this met with the hearty 
endorsement of Mead Johnson Company—from certain other groups asking that 
they might be given the opportunity of showing this film without the sanction of the 
county medical societies. It seemed to the Executive Board that that was unwise. 

We, therefore, have simply reaftirmed the stand which has already been taken 
that before this film is shown in any community, the secretary of the county 
medical society must approve the showing. 

The next has to do with a matter of information. Sometime ago the Council of 
Pediatrie Research, which had been more or less an independent body, was made 
a regular standing committee of the Academy, although still retaining its name, 
the Council of Pediatrie Research. This simply has to do with the acceptance of 
their report. 

The next is again for vour information. There has been a good deal of interest 
in certain parts of the country in mothers’ milk, the canning of mothers’ milk, 
and the provisions of transportation. The persons concerned are very anxious 
that the standards for the preservation of mothers’ milk should be high; and 
there are other matters concerned with the conduct of the Mothers’ Milk Bureaus 
about which they would like medical advice. It seemed, therefore, to the Execu- 
tive Board that it was quite proper to aecede to their request, and we have ap- 
pointed a committee to confer with them in relation to standards and such other 
matters as they might wish to refer to the Academy committee for advice. 


The next matter is one about which vou might express an opinion. The Execu- 
tive Board was asked to define what we meant by a premature child when we 


were discussing the problems of prematurity. The Executive Board recorded its 
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feeling that a premature child was one weighing less than 2,500 Gm. In order to 
make this an official definition for the use of the Academy and the Acadeniy mem- 


hers, that action of the Executive Board should be confirmed. 
A motion was made and passed that the action of the Executive Board be 


confirmed. 


PRESIDENT SMITH.—The next has to do with the question of stationery. 
That seems perhaps a trivial matter, but it is important that letters going out 
concerning Academy business or perhaps relating to some other matters but writ- 
ten on Academy stationery should perhaps have some uniformity and form; I will 
ask Dr. Grulee if he will say just a word about this matter. 


DR. GRULEE.—There is often confusion in the minds of those to whom letters 
are written as to whether the letter comes from the central office of the Academy 
or comes from some region of the Academy; oftentimes the letterheads do not 
indicate that the group sending the letter is interested from the standpoint of a 
region only, from that of a state, or of a special committee. 

It seemed wise, therefore, to see that stationery which was used in the name 
of the Academy designated the group who initiated the correspondence or carried 
it on. This seems like a small affair, but an interesting thing has come up which 
hinges very much upon the question of that stationery. When groups act in their 
own capacities, they should have letterheads which designate just who they are 
and what their power is; otherwise, the Academy as a national body may become 


involved in something that is purely local. 


PRESIDENT SMITH.—The last item has to do with a resolution in regard to 
the program of national defense. All of you have been interested, I am sure, in 
the work that has been done for refugee children; the response to messages which 
were sent to vou in the name of the Academy last August was more gratifying 
than one could hope. The number of individuals who expressed willingness to 
act in any capacity in which they might be useful was overwhelming. 

As you have heard reported by the retiring president, Dr. Bilderback, we have 
now a Committee on National Defense Relief, and I am going to ask the chair- 
man of that committee to make a statement at this time as to what the Academy 
has done and is doing, and to present a resolution which comes to you with the 
endorsement of the Executive Board. Dr. Philip M. Stimson of New York, who 
is chairman of the Academy Committee on National Defense and Relief. 


DR. PHILIP W. STIMSON.—This Committee was originally formed under the 
title of Committee on National Defense and Relief, the idea being that the work 
was to be done largely in the care of children who might be involved in mass 
movements of the population in the United States, that is, from seaboard cities 
inland or perhaps in connection with the movement of industrial workers going 
to munition or camp work. 

While the Committee was being organized, the United States Committee for 
the Care of Refugee Children was receiving about a hundred undesignated or 
unsponsored British children for whom they needed immediate pediatric care. 
Through the Children’s Bureau, this Committee turned to the Academy for help. 
The first group of children was taken care of by Dr. MeIntosh and his group very 
ably and very quickly. The children did not come in great numbers, but we had 
to be prepared. Five hundred and sixty-five unsponsored or unspecified children 
have gone through New York City, and we have about a hundred and eighty-five 
pediatrists in greater New York who have volunteered their services to help those 
children; only about twenty-five of them have been used. A group from Brooklyn 
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is taking care of those who went through their quarantine period at the Seas- 
men’s Institute, and a group from the Mount Sinai Hospital in New York has 
taken care of those who went through their quarantine period at an orphans’ home 
in the Bronx. In the future, the ‘‘mercy ships,’’ if and when they are sent to 
Britain, will bring in about two thousand children each. New York City cannot 
handle two thousand children at one time for the quarantine period, and we have 
permission to send them right through New York to receiving. stations elsewhere, 
regardless of whether or not they have been exposed to a contagious disease on 
the boat, which means that this will be a problem in various other cities of the 
country. 

We do not know at the present time what cities will be chosen. The United 
States Committee for the Care of Refugee Children will determine that, and we 
know specifically we will have to ask the pediatricians of those cities to get busy. 

The original purpose of the committee was to deal with health problems cover- 
ing American children and that is one of the things about which the Commissioner 
of Health in New York City has been troubled. There are two possible fields of 
work for American children in which this committee may need to function. One 
is the question—we hope very improbable, but still possible—of mass evacuations 
of people from seaboard towns and cities inland. The other is the question of 
children of the families of workmen who are now building the army camps or 
who are moving to munition centers. 


The Children’s Bureau is very much alive to this last problem. They find that 


osteopaths and chiropractors are following those families to new settlements, but 


not the medical profession, and the Bureau is very much concerned about this 
situation. As you know, the President has appointed a Council of National Defense. 
Under that Council is a Medical and Health Committee to cover the health situa- 
tions that may develop in this country at any time. That Medical and Health 
Committee does not have on it a pediatrician. Accordingly, I would like to sub- 
mit this resolution: 

Whereas by Executive Order on September 19, 1940, there was set up 
under Council of National Defense a Medical and Health Committee, and 

Whereas the shifts in population and concentration about industrial and 
military establishments will inevitably create problems involving the health 
and well-being of children, and 

Whereas the demands of the military services for physicians will disrupt 
the ordinarily available facilities for medical care of children, 

Be it resolved that the President of the United States be requested to 
uppoint to the Medical and Health Committee of the Council of National 
Defense a pediatrician in order that the health of children and young peo- 
ple may be safeguarded now during the development of the present national 
defense program and that the future generations of this country may be 
fit to assume the responsibilities which will come to them when they shall 


have attained their maturity. 


PRESIDENT SMITH.—You have heard the report of the Committee on Na- 
tional Defense and Relief, and vou have heard the resolution which was read. 


\ motion was made and passed that the resolution be adopted. 


PRESIDENT SMITH.—The next item is the Report of the Secretary-Treasurer. 
Dr. Grulee, the seeretary-treasurer, is present and would be glad to answer any 
ajuestions which have been raised by this report, or any other questions which you 
may have in mind in reference to the work of the Academy. This is your oppor- 
tunity to put him on the spot, and IT hope if you have any questions in your mind 


you won't hesitate to express them at this time. 
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DR. GRULEE.—The bane of my existence as secretary are the round table dis- 
cussions. I have had complaints from any number of Fellows because they couldn't 
get what they wanted. Some men set their alarm clocks and get up early, and 
others wait until late in the afternoon; I have to enter people for round table 
discussions in the order in which the requests are received. But it is important 
that the men should receive what they want, because instead of the round tables 
drawing men to the meeting, it is often the case that the man who cannot get the 
round table he wants refuses to come to the meeting at all. 

A round table, in my opinion and in the opinion of the Executive Board, should 
be limited to thirty-five men; at this meeting, we have had to increase it to fifty 
in order to meet the demand. It is obvious that round tables for 350 to 400 men 
cannot meet the needs when there are five or six hundred men at the meeting. 
We hope to get around that in this way. I have talked to Dr. Martmer who is 
chairman of the Program Committee, and we hope to run a two-ring circus instead 
of a one-ring cireus at the next meeting. That cireus will consist of one group of 
round tables and at the same time panel discussions on certain subjects, so that 
a man will be able to put in his time at a panel discussion if he cannot get into 
a round table. 

That will mean that we will run four sets of round tables at the next meeting, 
four different panel discussions, and at least one meeting such as this. I do not 
know whether that will meet the situation, but we are going to try it out next 
time. It is extremely hard to get all the men into all the panel discussions, and 
we must do the best we can. 

There is one other point. Try as hard as we can over all the vears that we 
have been picking subjects and men for panel discussions, we have not been able 
to foretell what panel discussion will be popular and what one will not. At some 
of the round table discussions that we have thought would be outstanding, there 
wouldn’t be a corporal’s guard. Others that we didn’t think amounted to much 


were among the most popular. 


If any of you have subjects for round tables in which yvou’re especially inter- 


ested, we do hope you will let us know. It is extremely hard to get subjects, and 
we work over it vear after vear, vet we fail in a certain proportion no matter 
what we de. We are open to suggestions. Round tables are the most popular 
method of holding a meeting, and it is this Society which instituted the round 
table as a major thing in the nation meeting and it is being carried to the re- 
gional meetings. 

A motion was made and carried that the report of the secretary-treasurer be 


accepted. 


DR. HENRY F. HELMHOLZ, Chairman, Committee on Central and South 
America Scholarships.—The various pediatric societies of four countries in South 
America and two in Central America have been approved, and since the report we 


have two more scholarships. 


DR. FAIRFAX HALL, Chairman, Committee on Contact Infections.—The 
Committee would like to file a supplementary report. The Committee wishes to 
study contact infections from the aspect of tuberculin testing of children who 
come into our oftice, and at the same time the groups in the home, the fathers, 
mothers, nursemaids, uncles, and grandmothers, in order that we may include 
them in tuberculin testing. We would like to go on with this method of study 
and would like to recommend a round table discussion on the subject of contact 


infections. 


PRESIDENT SMITH.—Is there any new business that anyone would like to 


present? 
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DR. HELMHOLZ.—I would like to call the attention of the Academy to the 
report of the last White House Conference on Children in a Democracy. Dr. C. 
A. Aldrich and Dr. A. Graeme Mitchell were both on the Report Committee and, 
I think, did an excellent job to cover the health activities of the Conference. 
This Congress has emphasized as never before that health is just one element 
in the care of the child and that health must be considered not as an end in itself, 
but merely as a means to an end of raising our children to be responsible and 
cooperative citizens, 

That is in line with what has been said here about the Committee on Defense, 
but I think it has been organized in a very broad way and something that we 
shall carry on, not for the next year or two, but for the next ten or twenty years. 
Emphasis has been on the prevention of disease and care of the sick child for 
all children in America. For the development of personnel, our public health 
offices cannot be filled because of a lack of nurses, public health workers, and also 
because the extra education of physicians in pediatrics as well as in obstetrics. 

It has also been emphasized that only by a cooperative effort by the federal, 
state, and local authorities, can we hope to have adequate care for all children 
in the United States. But I think most important of all is the emphasis that has 
been placed on the close cooperation of health, education, and social service. 
It’s a matter that must be carried out if we are to have adequate health, ade- 
quate education, as well as adequate care of those in need. 

I want to read just one short paragraph of the first recommendation: 

‘It is essential to democracy that self-respect and self-reliance, as well as 
respect for others and the cooperative attitude they foster, be fostered. These 
characteristics may be best acquired in childhood if the relationship among mem- 
bers of a family is of a democratic quality.’’ 

It takes us right back to the importance of the inculeation of these elements 


during the period of infancy and childhood. 


DR. PERCY LUECKE,—In Texas we are in the throes of promulgating some 
definite attitude as to what health subjects are to be taught in schools, what 
physical training and particularly health subjects. As far as I know, there is no 
committee or group from this organization which is undertaking that type of 
work. Might that be combined with the Committee on School Health? 


DR. GRULEE.—That is a subject which is supposed to be under the supervision 
of the School Health Committee. 


DR, STANLEY H. NICHOLS,—I have just learned that there is a bill before 
Congress at this moment, appropriating money to the states for the physical 
education in schools. It is a very well-organized movement underfoot in this 
country now to have a pediatrician and a physician for the health care of the 
school children. This is a plan in addition to the health care of school children, 
and I suggest that Dr. Mitehell, chairman of the Committee on School Health, tell 
the Academy about it at this time. 


DR. HAROLD MITCHELL.—Briefly, it is just a matter of having money 
available through the Federal Bureau of Education for state Departments of Edu- 
eation. The thing that concerns us particularly is that while there are available 
many physical educators qualified to aecept leadership, there probably are not 
available physicians who can accept positions. It has already been proposed that 
if the hundred million dollars, as is being talked of, has already been considered 
as part of the Wagner Act, it would come through health departments 
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PRESIDENT SMITH.—This requires no specific action at this moment. Is 
there any other matter that any Fellow wishes to present? We all appreciate 
that this has been a remarkable meeting, both for attendance and in other re 
spects. We are particularly grateful to the local committee in Memphis which 
made provision for us, and you will all agree with me that it would be desirable 
for us to express to them our great appreciation for their courtesy in entertaining 
us and for making such very satisfactory provisions for our physical and in 
tellectual enjoyment. 

I would, therefore, ask that if you agree with this, you express your appre 


ciation to the local committee by saving ‘‘aye.*’ 
HOUSE.—Avye. 


PRESIDENT SMITH.—We also have had very courteous consideration from the 
local Chamber of Commerce of which Mr. Larson is the executive officer with 
whom we have been dealing directly, and I think perhaps a similar vote of appre 
ciation is in order. If you agree with me in this, will you express vour agree 


”” 


ment by saying ‘‘aye. 
HOUSE,.—Aye. 
PRESIDENT SMITH.—We also have been very comfortable in this hotel; the 
management has done everything possible to make our stay here enjoyable, and it 
certainly has given us unusual facilities with which to hold a meeting. I would like 
to suggest that the secretary be instructed to write the hotel management our 
appreciation of their courtesies and the reception which they have given us 
here. If that meets with your approval, will you signify by saying ‘‘aye.’ 
HOUSE.—Aye. 
PRESIDENT SMITH.—If there are no other matters, the motion to adjourn 


is in order. 


MEMBER.—I move that we adjourn. 
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Round Table Discussion on Intestinal Parasites 


Chairman; Willard H. Wright, Ph.D., Washington, D. C.* 
Associate: Frederick J. Brady, M.D., Washington, D. C.t+ 
Secretary: Robert Il. Kotte, M.D., Cincinnati, Ohio. 


Pinworm 

CHAIRMAN WRIGHT.—The pinworm, Enterobius vermicularis, is the parasite 
probably encountered most frequently by the pediatrician, This is not surprising 
when we consider that this worm has practically by-passed modern sanitation, The 
flush toilet, the concrete privy, and an adequate meat inspection service have curbed 
to some extent other intestinal worms, but have had no effect in limiting the spread 
of the pinworm. This seemingly anomalous situation is due to the fact that the 
female pinworm does not oviposit in the intestinal tract of the host but migrates out 
of the anus and expels its eggs on the perianal skin. From here the eggs are spread 
in the immediate environment of the individual. Nolan and Reardon in our labora- 
tory found viable ova on objects at all levels of all rooms surveyed in the homes of 
infected persons, including toilet seats, lavatory bowls, rugs, furniture, chandeliers, 
picture frames, and the molding over windows and doors. The average egg production 
per female worm is somewhat over 10,000. Very heavy infections may be encoun- 
tered in some persons, and we have removed by actual count nearly 5,000 pinworms, 
adults and larvae, from a single case, With such copious production and such wide- 
spread distribution of ova, opportunities for infection become extremely abundant. 

Infection takes place only through the swallowing of infective ova and cannot be 
acquired from dogs, cats, or other domesticated animals since such animals do not 
harbor the human pinworm, The larvae hatch in the stomach and migrate to the 
small intestine. The pre-adult and adult females are found usually in the large 
intestine. As they become gravid, they migrate to the lower colon and rectum and 
then proceed out of the anal canal, The time between infection and migration of 
female worms is not known, but probably varies between three and four weeks, 

Since ova are not usually deposited in the intestinal tract of the host, the diagnosis 
of pinworm infection cannot be carried out successfully by ordinary methods of stool 
examination. The most refined of these methods will detect only about one case out 
of six. The most reliable method of diagnosis consists in the use of the NIH cello- 
phane swab, This consists of a glass rod to which is attached a 25-mm, square piece 
of cellophane. The rod is inserted through a rubber cork which fits into an ordinary 
test tube, thus providing a housing for the swab. In using the swab, the cellophane 
tip is stroked gently over the perianal mucosa in an outward direction. If present, 
the ova will usually adhere to the cellophane which ean be transferred to a glass slide 
and examined under the microscope, The swabs should be taken preferably in the 
morning immediately on rising and before the patient has bathed or used the toilet. 
A single swab examination is from 40 to 50 per cent efficient. It is of advantage 
therefore to use several swabs on alternate mornings. Experiments indicate that 


seven swab examinations will detect practically 100 per cent of all infections, 


*National Institute of Health, United States Public Health Service. 
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These swabs are not yet available commercially but can be constructed at a rela- 
tively low cost. At present prices to the government, the material for 100 swabs costs 
slightly over $3.00. The glass rods, tubes, and rubber corks can be cleaned and 
sterilized in accordance with the method described by Folan. 

The distribution of pinworm infection is quite amazing. In studies in Washing 
ton, D. C., in which the NIH swab was employed, Cram has reported an incidence of 
33.7 per cent in 3,994 persons from the general population. The incidence in white 
persons was 41.5 per cent, and the incidence in negroes, 12.9 per cent. While these 
were not random samplings, they represented all strata of society. The incidence 
among institutionalized persons usually runs even higher. As a rule, higher infection 
rates have been encountered in children of school age as compared to those in pre 
school children and adults. 

Familial infection with pinworms is common. In fact, once infection is introduced 
in the family, it is very apt to spread. Cram has reported that in only seventy of 
286 white families studied in Washington, D. C., was infection confined to a single 
ease, whereas in the remaining 216 families there was an average of 3.4 positive per 
sons per family. The importance of these findings will be emphasized further in con- 
nection with the subject of control. 


I shall ask Dr. Brady to discuss the symptomatology of pinworm infection. 


ASSISTANT CHAIRMAN BRADY.—The symptomatology is not well defined. 
Such subjective symptoms as nervous irritability, exaggerated reflexes, emotional in- 
stability, personality changes, vague abdominal complaints, and others are exceed 
ingly difficult to evaluate. However, in a study of 200 infected persons and ninety 
three noninfected controls, Dr. Wright and I were able to associate certain symptoms 
with this condition. Many infected children showed marked gains in weight, im- 
provement in color and complexion, and disappearance of dark circles under the eyes 
following treatment. Except in one case, gastrointestinal disturbances could not be 
linked definitely with the presence of pinworms and there was no evidence to indicate 
that the worms are concerned in the etiology of appendicitis. 

The movement of the worms on the rectal and anal mucosa causes in most persons 
a sensation varying from that of tickling to acute pain. Pruritus is frequently 
present and may be so intense as to suggest an allergic condition. Migration of the 
worms causes restlessness and insomnia. Personality changes may oceur in particu- 
larly sensitive children. In young girls in particular, migration of female worms into 
the vagina may lead to vaginitis. Thirty-one per cent of the girls in the above- 
mentioned series were positive for pinworm ova on swabs made at the introitus, Some 


of these patients had a mucoid vaginal discharge. 


DR. L. J. COPPEDGE, Morevia, MeExico.—I recall seeing a young woman who 
had lost considerable weight and who had been given a tentative diagnosis of tuber- 
culosis by several physicians, However, after careful examination, pinworms were 


found, and following treatment, complete recovery ensued. 


DR. P. J. WHITE, St. Lovts.—In pediatric practice I find the most common com 
plaint is that the mother has seen the worms, or is suspicious that they are present. 
I have made a policy of examining the stool for worms and also the patient two or 
three hours after retiring. This is a hit-or-miss method. What is the best technique 
for obtaining good results from the cellophane swab method of diagnosis? 

ASSISTANT CHAIRMAN BRADY.—We usually rely on the mothers to use 
the cellophane swabs. We have found that they do this very well. However, there is 
some margin of error. Probably some mothers are more efficient than others in 


using the swabs. 
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DR. WHITE.—I always tell the mothers to examine the rest of the family. 


CHAIRMAN WRIGHT.—This is an excellent practice because persons with non- 
clinical infections may serve as sources of infection for other members of the family. 


DR. J. M. ULRICH, AKron.—Can the cellophane swab be re-used? 


CHAIRMAN WRIGHT.—Yes, it can be sterilized, and the ‘used cellophane re- 


placed with fresh cellophane, 


DR. J. L. BLANTON, Famrmont, W. Va.—I do not understand. Do the edges of 


the cellophane swab catch the ova? 


CHAIRMAN WRIGHT.—The folds of the cellophane snare some of the ova; 
others adhere to the smooth portions. Swabs may be examined after two to three 


weeks and the ova will be found still adhered to the cellophane. 


DR. FRED MOORE, Des Mornes.—Will you give your method of transferring the 


material on the swab to the slide? 


CHAIRMAN WRIGHT.—The entire cellophane square is transferred to the slide 
on which has been placed two or three drops of tap water. The cellophane is then 
covered with a cover slip. The efficiency of the swab depends somewhat on the 
frequency of migration of the worms. In lightly infected cases, migrations may not 
occur every day. Hence, it may be necessary to make more than one examination, 


DR. R. P. ROGERS, Greenwicu, Conn.—Is there a skin test for the diagnosis 
of pinworm infection? 


CHAIRMAN WRIGHT.—We have tried skin tests. Antigens were made from 
dried pinworms. The scratch tests were specific, and the reactions were marked. 
Intradermal tests were also used. However, in dilutions of less than 1:5,000 the 
intradermal reactions were less specific than those obtained with the seratch tests, 
since cross reactivns occurred in some cases in which the patient harbored parasites 


other than pinworms. 


DR. T. J. MeCELHENNEY, Avustixn.—What has been the incidence of the other 


parasites along with pinworms? 
ASSISTANT CHAIRMAN BRADY.—In Washington it is rather low. 
DR. ROGERS.—Is protein absorption possible? 


CHAIRMAN WRIGHT.—In view of the positive skin tests, there would appear to 


be some protein absorption. 
DR. ROGERS.—Would you skin test the whole family? 


CHAIRMAN WRIGHT.—It is difficult to obtain the material fer skin testing. 
Laboratory animals cannot be infected with the human pinworm. Under present 
conditions, it would be difficult to prepare the antigen in quantity. 


DR. MOORE.—Do some of the common animals have other species of pinworms? 


CHAIRMAN WRIGHT.—Yes. The horse commonly harbors a species of pin- 
worm. Some other animals frequently harbor species of oxyurids. 


DR. McELHENNEY,—Pinworm infection seems to be found in the higher classes 
of people. 
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CHAIRMAN WRIGHT.—Perhaps so, although we have no good epidemiologic 
evidence to confirm your observation. In our Washington studies, people from all 
strata of society have been found infected. Naturally, most of our surveys have 


been made on low social-economic groups. 


DR. F. R. JANNEY, Wauwatosa, Wis.—Is there a difference between the North 


and the South in the incidence of infection? 


CHAIRMAN WRIGHT.—The incidence of infection in the South is about the 
same as that in the North. Apparently climate in itself has no effeet. Some 


Eskimos are heavily infected. 


ASSISTANT CHAIRMAN BRADY.—On the other hand, in Puerto Rico, a hot- 
bed of parasitic infection, a small group showed only 12 per cent infection with 


pinworms, 
DR. JANNEY.—What about nervousness as a symptom? 


ASSISTANT CHAIRMAN BRADY.—We vould find no evidence that nervous 
symptoms were more frequent in our infected group as compared with our non 


infected control group. 
DR. McELHENNEY.—How frequently do you find the appendix involved? 


ASSISTANT CHAIRMAN BRADY.—In our experience we have found from 
25 to 30 per cent of the population infected. In a routine study of surgically re- 
moved appendices, Dr. Ashburn of the National Institute of Health found pinworms 
present in 7.9 per cent. Infection occurred as frequently in normal appendices as in 
those showing acute or chronic inflammation. Consequently, I am not convinced 


that pinworm infection is a cause of appendicitis. 


DR. D. C. MEBANE, ToLepo.—In a child who had had three attacks of appen- 


dicitis pimworms were found on operation. They had eaten through the appendix. 


CHAIRMAN WRIGHT.—There are not many such cases reported. Some 
pathologists are of the opinion that in the rare instances in which the worms are 
found in the mucosa of surgically removed appendices, the invasion occurred post- 


operatively. 


DR. WHITE.—Probably the inflammatory reaction is caused around the pinworm 


and not by the worm itself. 


DR. A. C. GIPSON, GapspEN, ALA.—Are ulcerations a result of pinworm in- 


fection? 


ASSISTANT CHAIRMAN BRADY.—I do not think so; they are probably coin- 


cidental. 
DR. ROGERS.—Is there any evidence that pinworms get into the gall bladder? 
ASSISTANT CHAIRMAN BRADY.—There is no evidence. 
DR, MOORE.—Will you comment on vulvitis? 


ASSISTANT CHAIRMAN BRADY.—In one of our studies we found fourteen 


of forty-five young girls positive for ova on a single vulvar swah made at the in- 
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troitus. Pinworms can migrate into the vulva and vagina. They probably produce a 
mucoid discharge and it is reasonable to assume that many cases of vaginitis may 


be due to this parasite. 
DR. WHITE.—I have read that the male worms die after copulation. 


CHAIRMAN WRIGHT.—I am not so sure. According to the literature females 
exceed males in numbers but that has not been our experience. From 40 to 50 
per cent of the worms passed are males. Apparently males live longer than pre- 


viously supposed, 


DR. T. J. MARSHALL, Papucan, Ky.—Do worms cause trouble in the peritoneal 


cavity? 


CHAIRMAN WRIGHT.—In rare cases pinworms have been found in the peri- 
toneal cavity. They probably reach that loeation by migrating through the vagina, 
the uterus, and up the fallopian tubes. Cases of peritonitis from this source are 


probably extremely rare. 
DR. P. C. ELLIOTT, NAsuviILLe.—What is the cause of anal sensation? 


ASSISTANT CHAIRMAN BRADY.—It is probably due to the movement of the 


worms or to an allergic reaction. 
DR. BLANTON,—Is there an anemia? 


ASSISTANT CHAIRMAN BRADY.—We have found no evidence of anemia. 
There may be a slight eosinophilia but it is of no diagnostic significance. 


CHAIRMAN WRIGHT.—We have little confidence in the value of hygienic 
measures for the eradication of infection in the household. However, certain pro- 
cedures may help to limit the spread of the ova. Bed linen, underwear, and night 
clothing may be changed daily and washed in boiling water. Frequent use of the 
vacuum cleaner may help to remove pinworm ova from circulation. Individuals in 
infested households should be diligent in washing the hands after defecation and 
before handling food. There is no practical way of destroying ova on floors, rugs, or 
furniture. Ordinary disinfectants in the strength commonly employed in the home 
are not lethal to the ova. However, the results of the unpublished experiments of 
M. F. Jones in our laboratory indicate that a 10 per cent solution of liquor cresolis 
compositus, U.S.P., will destroy the eggs after an exposure of three to five minutes. 
Exposure to a 3 per cent solution of lysol for fifteen minutes provided similar re- 
sults, 

D'Antoni and Sawitz have reported very interesting results from an experiment 
designed to control pinworm infection in an orphanage by the use of hygienic 
measures alone. The following measures were instituted and the routine was adhered 
to religiously: (1) each child was required to take two shower baths daily; (2) in- 
dividual nail brushes were provided and each child was made to scrub the hands 
and fingernails before each meal; (3) the children wore tight cotton pants at night, 
theoretically to prevent the sifting of pinworm ova over the bedding and floors; (4) 
all night clothing and bed linen were changed daily and sterilized in the autoclave; 
and (5) bedrooms and bathrooms were cleaned daily with soap and water. After 
six weeks of this routine maintained at an expense of several hundred dollars, the 
incidence of pinworm infection in the institution, as disclosed by swab examinations, 
had risen from 38 to 51 per cent, 
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The use of anal ointments has been recommended as being of value in the way of 
control. However, observations indicate that female pinworms migrate and deposit 
eggs despite the presence of the ointment. Furthermore, in laboratory experiments 
development of ova was not inhibited to any appreciable extent by any of the 
ointments commonly recommended. However, some of these ointments may be of 
value in helping to allay the pruritus. 

Because of the frequency of familial infection, effort should be made to determine 
which members of the household are infected and all infected persons should be 
treated simultaneously, with the view of eliminating at one time all sources of 
infection within the household. If this procedure is not adopted, persons freed of 
pinworms by treatment may become reinfected through acquisition of ova scattered 
by untreated persons. 

Dr. Brady and I have reported on the experimental use of gentian violet, N.N.R., 
in the treatment of pinworm infection, and this appears to be the most effective 
drug available at the present time. The drug is marketed in the form of enteric- 
coated or water-soluble coated tablets. The regimen for adults consists in the 
administration of two 4% grain (32 mg.) tablets before meals three times a day for 
eight days. The treatment is then discontinued for seven days after which the 
patient is treated for an additional period of eight days. The dose for children 
is based on 1 eg. per day for each year of apparent (not chronologic) age; this is 
equivalent approximately to % grain (32 mg.) per day for each three years of 
apparent age. The daily dosage for children is divided also into three equal parts. 
The enteric-coated tablets may be taken immediately before or after meals, but the 
water-soluble coated tablets should be administered one hour before meals. 

About two-thirds of the 270 patients treated experimentally showed no reaction to 
the treatment. The remainder suffered from one or more of the following symptoms: 
nausea, vomiting, diarrhea, mild abdominal pain, headache, and dizziness. The 
reactions are usually not severe in character and can be controlled by reducing the 
dosage or suspending treatment for a day or two until the patient returns to normal. 

The use of repeated doses of gentian violet insures the drug’s coming in contact 
with developing larvae in the small intestine as well as with preadult and adult forms 
in the appendix and large intestine. By carrying the treatment over a total period 
of twenty-three days, sufficient time is allowed for desiccation of pinworm ova in 
the patient’s surroundings. D’Antoni and Sawitz have confirmed the above-men- 
tioned experimental results. However, it must be emphasized that the treatment 
is not successful in all cases and that some patients will become reinfected and will 
require additional treatment. Cures are less likely to be obtained in heavily in- 
fected cases. 

Enemas are of value in some cases of oxyuriasis, particularly in young children too 
small to swallow pills. Dr. Brady, Dr. Bozicevich, and I obtained best results with 
enemas consisting of 1:2,000 solution of hexylresorcinol in water given every other 
night for a period of three to four weeks. Prolonged treatment is necessary to rid 
the patient of worms, since in most cases larvae high up in the intestinal tract 
will not be removed by two or three enema treatments and will continue to develop 
to maturity. 

Now I should like to know, gentlemen, what your experience has been as to the 


relative merits of hygienic procedures, enemas, and chemotherapy ? 


DR. WHITE.—I have used all three with indifferent success. I have also used 
ammoniated mercury ointment. Of course, hygienic measures do no harm; therefore, 


they help. 
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CHAIRMAN WRIGHT.—-In our gentian violet experiments, it was vur impression 
that a greater percentage of cures was obtained in lightly infected patients. This 
may be true also for other methods of therapy. Even if only a few larvae are left, 


they will develop to maturity and the patient will usually become reinfected from the 
ova expelled by the residual worms. It is difficult in some cases to determine 
whether treatment has failed or whether the patient has become reinfected from 
subsequent exposure. Some persons are extremely susceptible to pinworm infeetion 
and become reinfected very easily. All of these factors make it difficult to appraise 
the efficiency of any method of therapy. 

DR. W. R. GRAVES, Mempuis.—lIt is my policy to treat cases ten days, skip ten 
days, and then treat another ten days. I have tried hexylresorcinol and then 
gentian violet. Gentian violet is the only treatment. 

CHAIRMAN WRIGHT.—Have you encountered any reaction that would be 


detrimental? 
DR. GRAVES.—No. If there are any suggestive symptoms I reduce the dosage. 


CHAIRMAN WRIGHT.—Do you find that you can satisfactorily control the re- 


actions by reducing the dosage? 
DR. GRAVES.— Yes. 


DR. N. O. PEARCE, Miami, FLA.—Can you give larger doses of gentian violet if 
there are no contraindications? 

ASSISTANT CHAIRMAN BRADY.—The doses we have used are apparently on 
the border line between safety on one hand and effectiveness on the other. We would 
not recommend higher doses, The contraindications for gentian violet therapy in- 
clude concomitant infections with Ascaris lumbricoides, any disease of the gastro- 
intestinal tract, moderate to severe cardiac, hepatic, or renal disease, and pregnancy. 
Patients should abstain from alcohol during the period of treatment, If the 
patient is infected with asearis, gentian violet may cause the asearids to roll or 
ball up in the intestinal tract and may produce obstruction. Actually this has not 


been known to occur but is theoretically possible. 


DR. PEARCE.—1 have used gentian violet successfully in a person infeeted with 


Strongyloides, 


DR. MEBANE.—IL have used gentian violet suecessfully in treating an entire 


family. 


DR. MeELHENNEY.—My experience with gentian violet has not been so 


favorable. 
CHAIRMAN WRIGHT.—May I inquire why? 
DR. McELHENNEY.—Inability to control reactions. 
DR. MOORE.—What do you do if the child is too small to swallow the tablet? 


CHAIRMAN WRIGHT.—We use the other methods of treatment, especially 


enema treatment. 
DR. WHITE.—Is there any harm in mixing gentian violet with the food? 


ASSISTANT CHAIRMAN BRADY.—tThe disadvantage would be in the dis- 


coloration of the mouth. 
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DR. KOTTE, Crxcinnati.—Has there been any pigmentation as the result of 
gentian violet treatment? 

CHAIRMAN WRIGHT.—No. There is apparently no appreciable absorption of 
the dye or its end products. The urine was not colored in any of our human cases. 
In a single dog receiving twelve times the human dose of gentian violet, a pinkish 
urine was passed on the twelfth to fourteenth days. Chemical tests showed the 
color to be due to a rosaniline compound, probably a decomposition product of the 


gentian violet. Animals receiving heavier doses at no time passed colored urine. 
DR. J. V. GREENEBAUM, CincINNAtTIL—Did you use any gentian violet enemas? 
CHAIRMAN WRIGHT.—We have not used the drug in this way because of 
objectionable staining. 
DR. MARSHALL.—You did not mention quassia tea enemas, 


CHAIRMAN WRIGHT.—While quassia enemas are recommended, we have not 
tested them and cannot compare their efficacy with other treatments employed in our 
experiments. 

DR. ELLIOTT.—Is hexylresorcinol used as a cleansing or a retention enema? 

CHAIRMAN WRIGHT.—The drug was used in a retention enema. We specified 
the use of a cleansing soapsuds or saline enema prior to the administration of the 


hexylresorcinol enema. However, there is reason to believe that mothers of all the 


infected children did not carry out this part of the recommendation, 


DR. BLANTON.—Have you any experience with magnesium sulfate or saline 


enemas? 


CHAIRMAN WRIGHT.—If they are given over a sufficient time they probably 
are of value. They should be used every other night for a period of three to four 
weeks. Their value probably lies in the mechanical removal of worms. 


DR. BLANTON.—Did you use ST37? 


CHAIRMAN WRIGHT.—No. We employed the erystals but the diluted ST37 


may be used. 
DR. BLANTON.—What is the dose of santonin? 


CHAIRMAN WRIGHT.—One-eighth grain to one grain daily for ten days, de 
pending on the age and condition of the patient. 

DR. L. H. MUSE, ATLANTA.—Did you use straight santonin? 

CHAIRMAN WRIGHT.—We used the usual santonin and calomel pill. 

DR. GREENEBAUM.—Did you use suppositories? 


CHAIRMAN WRIGHT.—We have used rectal injections of hexylresorcinol jelly, 
without apparent benefit. Ointments are of value only in allaying pruritus. 

DR. GREENEBAUM.—Did you check the use of pineapple juice? 

CHAIRMAN WRIGHT.—We did not. I doubt its anthelmintic value. There is 
considerable pineapple production in Puerto Rico, yet Puerto Ricans are frequently 


heavily infected with parasitic worms. 
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DR. JANNEY.—Does the type of food make a difference? 


ASSISTANT CHAIRMAN BRADY.—I do not know. Candies, particularly those 
containing chocolate, are alleged to favor migration of the worms. 


DR. GIPSON.—Would it be of value to give chocolate to bring the worms down 


in order to facilitate treatment? 


ASSISTANT CHAIRMAN BRADY.—I do not know. We obtained that informa- 
tion in a ease history. Biologically it is difficult to conceive of foods hastening or 


delaying maturation of the parasite. 
DR. MUSE.—Are garlie and blueberries of value? 


ASSISTANT CHAIRMAN BRADY.—Neither has been shown to have any thera- 
peutic value. 
Parasitic Protozoa 
Amebas 


CHAIRMAN WRIGHT.-—I shall ask Dr. Brady to open the discussion of ame- 


biasis. 


ASSISTANT CHAIRMAN BRADY.—There are a number of parasitie protozoa 
found in the intestine of man, including representatives of all four major classes of 
protozoa, In the United States, only the intestinal parasites of two classes are 
found frequently enough to deserve attention from a medical standpoint. These two 
tlasses are the amebas and the flagellates. As certain of these forms are encountered 
in children, their occurrence is of more than passing interest to the pediatrician, 

There are six known amebas that occur in man. One of these is found in the 
mouth and the remaining five are found in the intestine. Four of the intestinal 
amebas have, in addition to a motile or trophozoite stage, a resting or cystic stage 
in which they are nonmotile and covered with a semirigid protective coating. 

Of the six species of amebas encountered in man, Endamoeba histolytica is the 
only one definitely known to be pathogenic. The motile forms of this ameba are 
found in the intestinal tract and im unformed stools, whereas the cysts are found in 
formed stools, As a rule, cysts alone are infective, the trophozoites being unable to 
survive in the digestive juices of the upper intestine. 

Judging from surveys in various parts of the United States, mostly in the South, 
the incidence of persons harboring EF. histolytica probably averages between 5 and 10 
per cent. The incidence rises rapidly during childhood; it continues to rise less 
rapidly to a peak in the third or fourth deeade, and slowly falls in later years. De- 
spite the high incidence of persons harboring EF. histolytica, cases of acute amebic 
dysentery and liver abscess are infrequent. This discrepancy has not been entirely 
explained, particularly in view of the fact that both careful human pathologic 
studies and experimentation on cats and dogs have shown that in the intestine E. 
histolytica essentially is a tissue invader, In the asymptomatic cases, host repair 
probably oceurs at such a rate that tissue destruction never reaches the level of clini- 
cal manifestations, The intensity of the disease appears to depend upon the strain 
of ameba, the host reaction, and the number of organisms ingested at one time. Craig 
states that his experience leads him to believe that about 65 per cent of these so- 
valled asymptomatic cases have symptoms due to the ameba infection. The symptoms 
may be of such a nature that attention is not directed to the possibility of infection 
by this parasite. It is known that in these asymptomatic cases there may be inter- 
vals in which symptoms are present, particularly in times of stress and strain such 


as occur during an illness due to a concomitant disease. 











AMERICAN ACADEMY OF PEDIATRICS 277 


The primary source of infection is human feces containing the cysts of FE. his- 
tolytica, Three means of transmission are postulated, The spread of amebiasis has 
been attributed most often to the dissemination of cysts in food contaminated by 
the hands of an infected food handler, Spector and Buky showed that cysts survived 
only about five minutes on the hands although Andrews showed that the cysts could 
survive twenty minutes beneath the fingernails. However, Spector, Foster, and 
Glover were able to recover live cysts from the hands of four of seventy-four in- 
fected persons when the individuals were examined immediately after defecation. 
Water has been a means of transference of the infection as was shown by the out- 
break of amebiasis among the guests of two Chicago hotels in 1933. Ameba cysts 
may not be killed by the chlorination of drinking water as generally practiced. In 
tap water the cysts may survive as long as a month. In many public buildings in 
which a special search has been made, there have been found hazards in the form 
of actual or potential cross connections between potable and polluted water supplies. 
However, no one has recovered proved EF. histolytica cysts from a drinking water sup 
ply. The third method of transmission for which there is evidence is a mechanical 
transmission by flies. Craig found that epidemiologic evidence obtained during a 
severe outbreak of amebiasis at El Paso, Texas, pointed to a major role played by 
flies. It is likely that under different sets of conditions any one or a combination of 
these possible methods of spread may be responsible for the transmission of ame 
biasis. 

In the intestine, ingested ameba cysts liberate the motile forms which are able, 
by means of a cytolytic secretion and mechanical action, to gain entrance into the 
intestinal mucosa. After initial penetration, the amebas spread laterally beneath the 
mucosa. The necrosis results in a flask-shaped lesion that may extend to form an 
ulcer with overhanging edges. The lesions are generally found in the large intestine, 
most frequently in the cecum. The amebas may penetrate through the intestinal wall, 
producing perforation and peritonitis. 

In many cases of infection with EF. histolytica some amebas are carried by the 
portal vein to the liver. In only a few cases do the amebas survive and multiply, 
giving rise to an abscess either bacteriologically sterile or secondarily infected, Lung 
and brain abscesses may occur secondarily to a liver abscess. 

It is unfortunate that the phrase **amebic dysentery’’ has been used synonymously 
with the term ‘‘amebiasis.’’ The use of the former term should be restricted to those 
few cases manifesting a dysentery, whereas the latter term may be applied to any 
person who harbors £. histolytica in the intestinal tract. 

Patients with mild cases are likely to complain of flatulence, intermittent attacks 
of diarrhea sometimes accompanied by abdominal pain, and blood and mucus in the 
stools. In some cases, a symptom complex resembling that of chronic cholecystitis or 
chronic appendicitis may result from the invasion of the colon by ameba, Physical 
examination may show tenderness over localized areas of the colon, particularly over 
the cecum, and may reveal distention. 

The more severe cases may show attacks of diarrhea accompanied by headaches, 
malaise, fever, and loss of weight. These attacks of diarrhea may be associated with 
considerable urgency and by tenesmus. There may be five to ten bowel movements 
daily. Blood may be found microscopically in the stools in these cases, 

An attack of acute dysentery may have a sudden or insidious onset, Generally, 
there is a period of diarrhea that later develops into a definite dysentery with ab- 
dominal pain and the passage of mucus and blood with small amounts of fecal mate- 
rial. There may be twenty or more stools daily. Urgency may increase to the point 
of incontinence. Temperatures generally are not high, rarely going over 103° F. 
Weakness is present soon after the onset. There is not much elevation of the 
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leucocyte count or much change in the differential count except when complications 
are present. There is likely to be an anemia with the disease. 

The commonest complication is amebie abscess of the liver, and probably second 
in frequency is intestinal perforation with peritonitis, 

The diagnosis of intestinal amebiasis may be suspected because of the clinical 
findings and the sigmoidoscopic examination may be very suggestive, but the ultimate 
diagnosis must rest on the basis of finding and identifying E. histolytica in the stools. 
Unfortunately, the differentiation of the amebas requires considerable experience 
and must be entrusted only to trained personnel. 

If cysts are present in the stools, they will be found in stools that have been 
allowed to chill. They may be found in stools that are many days old. On the other 
hand, trophozoites disintegrate quickly and are difficult to recognize in a chilled stool. 
A good diagnostic procedure is to examine stools passed at the laboratory after the 
use of a mild saline cathartic. A new concentration technique is available for the 
finding of cysts, but it is of no value when only trophozoites are present. The cul 
turing of stools on a good medium for the growth of E. histolytica may be of value, 
but negative cultures have no significance. The complement fixation reaction has 
given good results in the hands of some investigators, but it is not to be generally 
recommended for diagnosis. The use of therapeutic diagnosis should be limited to 
amebie abscesses inasmuch as the stool examination is a much mere reliable diagnostic 
procedure in intestinal amebiasis. 

Amebiasis must be differentiated from ulcerative and mucous colitis, bacillary 
dysentery, appendicitis, choleeystitis, food intoxication, infection, and a number of 


other abdominal conditions. 


DR. WHITE.—Would you discourage the ordinary stool examination? What 


would you tell the ordinary practitioner? 


ASSISTANT CHAIRMAN BRADY,.—It takes an experienced person to diagnose 
amebiasis. Prolonged training and constant practice are needed to differentiate 


intestinal protozoa, 


CHAIRMAN WRIGHT.—In the opinion of those present, is amebiasis of impor- 


tance in the practice of pediatrics ? 


DR. GRAVES.—Yes. 


CHAIRMAN WRIGHT.—We formerly thought of amebiasis as a tropical disease. 
In 1933 we changed our opinion because of the outbreak of amebie dysentery in 
Chicago. Recently we found an infection rate of 15 per cent in several hundred per- 
sons in rural Ohio. The distribution of the parasite is widespread and not necessarily 


confined to the tropics. 


DR. GRAVES.— Eighty per cent of the cases of amebiasis give no diagnostic symp- 


toms. If we are on the lookout, we are able to pick up infected persons. 


CHAIRMAN WRIGHT.—Do you believe these infected persons are being over- 
looked ? 


DR. GRAVES.—Yes. 
DR. J. A. BYBEE, BEAUMONT, TEXAS.—I find one oceasionally, 
DR. McCELHENNEY.—We have a few. 


DR. J. A. GILMARTIN, PrrrssurcHu, PA.—Is diarrhea a common symptom? 
ym} 
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CHAIRMAN WRIGHT.—Amebic infections are not always associated with diar 


rhea. 


DR. L. N. MERRILL, Deriorr.—I am confused about the disease. I have en- 
countered two persons, one of whom had dysentery, and one who was constipated. 
The patient with diarrhea was made worse with chiniofon, However, treatment was 
continued. After eight days a cast of the bowel was passed and the patient recov- 


ered. Neither person was outside of Detroit for six years prior to diagnosis. 


CHAIRMAN WRIGHT.—Is it likely that many cases with abdominal complaints 


due to amebiasis are not diagnosed as such? 


DR. GILMARTIN.—I have always thought of diarrhea as a symptom of ame 
biasis, I treated a girl who came from Chicago. She had abdominal pain but no 


diarrhea. Amebas were found in the stools. She was given emetine which caused 


vomiting. 


ASSISTANT CHAIRMAN BRADY.—Intestinal symptoms may range from loose 
ness of the bowels to severe dysentery. There may even be constipation. Other symp- 


toms are weakness and loss of appetite. 


DR. ETHEL M. DAVIS, Cuicacgo.—I have found amebas in the stools of pa 
tients who were hospitalized for other disorders. They were symptom-free, 
CHAIRMAN WRIGHT.—Did these patients receive treatment? 


DR. DAVIS.—We treated the children with carbarsone and vioform, The pa 
tients were not discharged until three negative stools were obtained. 


ASSISTANT CHAIRMAN BRADY.—There are several drugs on the market that 
are very effective against this parasite. Emetine, the drug which was formerly em- 
ployed most frequently for the treatment of amebiasis, has fallen into disrepute be 
cause it fails to cure in the majority of the cases, and furthermore its use must be 
attended with a great deal of caution because of its toxicity, It does have the 
property of ameliorating the symptoms of dysentery almost miraculously and it 
remains the most effective drug for the treatment of amebie liver abscess. For an 
adult the dosage of 1 grain daily for a period of twelve days is not to be exceeded 
because of the cumulative action. 


The newer preparations are of two types, those containing arsenic and those con- 


taining iodine. Most of these drugs are highly effective and relatively safe in thera 
peutic doses. The best drugs are carbarsone containing arsenic, and vioform, chin- 
iofon, and diodoquin containing iodine. Cases refractory to one course of treatment 
may be treated by a second course of the same drug, or by one of these other drugs, 
or by the use of oral medication in conjunction with chiniofon or carbarsone enemas. 
Mateer, Baltz, Marion, and Hollands gave carbarsone orally in combination with 
chiniofon retention enemas. By means of a roentgenographic study of small barium 
enemas, they were able to devise a technique whereby they could be assured that 
rectally injected material would reach and lie in contact with the mucosa of the 
entire length of the large intestine. 

Carbarsone is given in 4-grain tablets, one tablet twice daily for ten days. 
iofon is given in 7.5-grain tablets, one tablet three times daily for eight to ten days. 


Chin 


Vioform is given in 4-grain tablets, one tablet three times daily for ten days. When 
diodoquin is used, seven to ten tablets each containing 3.2 grains are given daily for 
ten to twenty days. The dosage of these drugs for children may be caleulated on the 
basis of body weight or according to Young’s rule. With each of these drugs, the 


course of treatment may be repeated after a rest interval of about one week. 
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CHAIRMAN WRIGHT.—Dr. Graves, what is your method of treatment in chil- 


dren? 
DR. GRAVES.—lL usually give half the adult dose. 


CHAIRMAN WRIGHT.—Have you encountered any reaction from the use of 


ecarbarsone ? 
DR. GRAVES.—None whatever. 
DR. BYBEE.—l1 have given the drugs orally and by enemas, 
CHAIRMAN WRIGHT.—Are your results with stovarsol good? 
DR. GRAVES.—Yes, very good. We recheck the stools over a period of months. 


CHAIRMAN WRIGHT.—That is very important. 


Flagellates 


ASSISTANT CHAIRMAN BRADY.—The commoner flagellates found in the 
intestine of man are Giardia lamblia, Chilomastix mesnili and Trichomonas hominis. 
The latter two do not produce any symptoms, while the status of G@. lamblia as a 
pathogen is still a matter of controversy. 

G. lamblia is found in the upper small intestine, particularly in the duodenum, and 
may migrate to the gall bladder and bile ducts. High incidences of giard:al infee- 
tion are found in childhood, surveys frequently showing infection rates of 10 to 20 
per cent. In institutional surveys infection rates have been found as high as 80 
per cent. The incidence of infection appears to decrease in adolescence and becomes 
relatively low in adults, Trophozoites are rarely found in the stools; cysts are quite 
easily recognizable and no special techniques are required for their identification. 
The means of transmission are probably similar to those of Endamoeba histolytica. 

Certainly in many cases in which G. lamblia is found in the stools, no symptoms 
ean be attributed to the infection. However, there is evidence that such symptoms 
as anorexia, headaches, and mucoid diarrheas may be caused by G. lamblia. Véghelyi 
in Hungary compared ninety-two children infected with G. lamblia with ninety-two 
noninfected children and found that the giardiasis group contained more children 
with abdominal complaints, more anemic children, and a greater percentage of un- 
derdeveloped children. 

Gentlemen, may I ask whether you consider G. lamblia pathogenic ? 


DR. GRAVES.—Certainly it is pathogenic. 


CHAIRMAN WRIGHT.—The pathogenicity of G. lamblia is a debatable question. 
It is more commonly an infection in childhood. I should like to ask whether, in the 


experience of those present, it is responsible for gastrointestinal upsets in children? 


DR. DAVIS.—L treated a patient who was symptom-free but had a high eosino- 
philia. G. lamblia was found in the stool. She did not respond to treatment. 


DR. F. B. MINER, Furint, Micu.—lI reeall the ease of a 15-year-old girl who had 


a dysentery. Chiniofon was used effectively. 
CHAIRMAN WRIGHT.—Did she acquire the infection in the city? 


DR. MINER.—She was never out of the city. 


ASSISTANT CHAIRMAN BRADY.—In 1937, Galli-Valerio recommended ata- 
. brine for the treatment of giardiasis and reported cures in fifty-one out of fifty-four 











AMERICAN ACADEMY OF PEDIATRICS 281 


eases treated. In this country, Morrison, Swalm, and others have used the drug, with 
good results. Atabrine is prescribed for five days in the same dosages as are used 
for the treatment of malaria, namely: for adults and children over 8 years of age, 
1.5 grains three times daily; for children between 1 and 5 years of age, 0.75 grain 
twice daily; and for children between 5 and 9 years of age, 1.5 grains twice daily. 


CHAIRMAN WRIGHT.—Do vou think all infected children should be treated for 


giardiasis? 
DR. GRAVES.—Yes. 
DR. WHITE.—Dr. Zahorsky feels they should be treated. 


DR. GREENEBAUM.—Dr. Zahorsky discussed this condition in a paper in 1926, 
Dr. E. A. Wagner in Cincinnati reported several cases. May I ask if these organisms 
destroy the vitamins and produce avitaminosis in children? 


CHAIRMAN WRIGHT.—I do not know. The effect of parasitism is more pro 
nounced in tases of vitamin deficiency. Inadequate food does play a part. This is 
especially true in hookworm disease. 


ASSISTANT CHAIRMAN BRADY.—I do not know of any relationship between 
vitamins and parasites. 


Hookworm 


CHAIRMAN WRIGHT.—During the past quarter century, hookworm disease has 
decreased both in incidence and in intensity. Evidence indicates that the effects of 
the disease are more pronounced in the presence of an unbalanced or inadequate diet. 
Dietary corrections should accompany treatment for the removal of worms. Hemo 
globin loss should be combated through the administration of iron, Anthelmintic 
treatment without regard to these factors is only partially corrective. 

Tetrachlorethylene is the drug of choice for the removal of hookworms. It is 
much safer than is carbon tetrachloride and is largely replacing the latter drug. The 
adult dose is 3.0 to 4.0 ec. The dose for children is based on 0.1 to 0.2 ¢.c, for each 
year of apparent (not chronologic) age. The patient should be allowed a light supper 
on the evening before treatment. The drug is given on an empty stomach the follow 
ing morning and should be immediately preceded or followed by an adequate dose of 
a saline purgative. Fewer disagreeable effects are encountered when magnesium 
citrate solution is employed instead of magnesium or sodium sulfate. Food should 
be withheld until after the bowels move. If adequate purgation does not ensue 
within four hours after the administration of tetrachlorethylene, or if minatory symp- 
toms develop, strenuous measures should be instituted to hasten evacuation and pre- 
vent absorption of the drug. In constipated children, a saline purge is advisable on 
the night before treatment, followed the next morning by a high soapsuds enema 
prior to the administration of the drug. 

Contraindications for tetrachlorethylene include gastroenteritis, aleoholism, chronic 
constipation, and concomitant infections with Ascaris lumbricoides, Syphilitie pa 
tients under treatment with arsenical or mercurial preparations are poor risks for 
tetrachlorethylene therapy. Fats and oils should be withheld from the diet for forty- 
eight hours prior to treatment, as they add greatly to the absorption of tetrachlor- 
ethylene. 

May I ask what is your experience with the various treatments available for the 


removal of hookworms? 


DR. McELHENNEY.—We do not see hookworm infections in Texas. 
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DR. GRAVES.—I know of only two cases in Memphis in twenty years. 


DR. H. T. NESBIT, DaLias.—One will find more if one looks for it. We use 


tetrachlorethylene and hexylresorcinol, 


DR. COPPEDGE.—Before the World War I was practicing in the Belgian Congo 
and found that the white man was more highly infected than the negro. Male fern 


is very useful in the treatment of hookworm and tapeworm infections. 


CHAIRMAN WRIGHT.—Whites usually have a higher incidence of infection and 


more manifestations. 
Ascaris 


CHAIRMAN WRIGHT.—Spread of the large intestinal roundworm, Ascaris lum- 
bricoides, is associated with soil pollution in the immediate environment. Young 
children are chiefly responsible for dooryard pollution. Treatment without the cor- 
rection of defecation habits is only a temporary expedient. Ascaris is encountered 
chiefly in rural areas, but children in towns and cities are occasionally infected. For 
instance, in random samplings among Latin Americans in Tampa, Fla., we found 


an incidence of 8.9 per cent in 518 children and adults. 


ASSISTANT CHAIRMAN BRADY.—One is often asked whether domesticated 
animals are infeeted. The hog is infected but not with the variety found in man. 


Dog roundworms are rarely found in man. 


CHAIRMAN WRIGHT.—You will recall that asearis eggs are not infective at 
the time they are passed in the stools. The rapidity of development in nature is 
dependent on conditions of temperature, moisture, and oxygen supply. Under favor- 
able conditions the eggs will develop in twenty to thirty days to the stage at which 
they contain an infective second-stage larva. When such eggs are swallowed by the 
human host, the larva is freed in the digestive tract, penetrates the intestinal wall, 
reaches the venous or lymph channels, and is carried to the lungs. The larvae eventu- 
ally find their way to the bronchioles, crawl up the trachea and, if swallowed, again 
reach the small intestine where they develop to maturity. The worms usually reach 
full maturity within two to two and one-half months after infection. The pulmonary 
phase of migration may involve a certain amount of damage to the lungs and heavy 
single infections may be followed by a pronounced pneumonitis, Wild and Loert- 
sther, and Miiller, in Europe, have described transitory shadows in chest plates and 
have correlated these findings with a clinical syndrome which is said to accompany 
the migration of the larvae through the lungs. 

Now I should like to ask how frequently asearis is encountered in pediatric prac- 


tice? 
DR. MUSE. Discovery is accidental. 


DR. GLPSON.—I see as much infection with asearis as infection with other kinds 


of intestinal parasites, 
CHAIRMAN WRIGHT.—Does your practice include rural territory? 
DR. GIPSON.—The parasite is more common in the rural districts, 


CHAIRMAN WRIGHT.—In your experience, what is the symptomatology of 
ascariasis? Has anyone encountered a definite chain of symptoms? 


DR, GIPSON.— Usually discovered when worm is passed. 
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DR. WHITE.—I see a few patients with aseariasis. The only symptom of im- 
portance is the general excitement of the family when the worm is discovered. I 
recall treating a child who passed a worm, but whose stool examinations showed no 


eggs. I also remember reading a case report of intestinal obstruction due to ascaris. 


DR. GREENEBAUM.—In Cincinnati, we see several cases a vear. The worm is 


likely to be vomited during the course of another illness. 


DR. COPPEDGE.—It has been my experience that families too poor to buy toilet 
paper have been infected. There are many symptoms if infection is heavy. In adults 
the complaints of abdominal pain probably are caused by hungry parasites. Children 
show a tendency to dream and to sleep with the eyes partly closed. I saw a child die 
from laryngeal obstruction due to lodging of the worm in the larynx. I reeall a 
patient who had abdominal obstruction and who refused to be operated upon. A 
pound of mercury was given by mouth which forced the passage of thirty worms and 


produced recovery. 


DR. MERRILL.—I have recently seen a child with abdominal discomfort. A 
centrifuged specimen of stool showed the eggs. After one course of hexylresorcinol 
the worms were expelled. 


DR. GILMARTIN.—Is appendicitis caused by roundworm? 


ASSISTANT CHAIRMAN BRADY.—There is evidence for roundworm causing 


appendicitis, but for pinworms the evidence is not conclusive. 


CHAIRMAN WRIGHT.—Oil of chenopodium is very effective for the removal of 
large roundworms. However, it is extremely toxic and has probably been responsible 
for more fatalities than any other single anthelmintic. In single doses, santonin is 
not very effective; best results follow the use of small repeated doses. Hexylresoreinol 
is the drug of choice. This is available in the form of caprokol pills, each containing 
0.2 Gm. of the drug. The dose for adults is 1.0 Gm., and for children, 0.4 to 1.0 
Gm., administered in accordance with directions on the container. Care should be 
taken to see that the pills are not broken or crushed in the mouth, as hexylresorcinol 
is a local irritant and may produce annoying burns. Contraindications for hexyl 
resorcinol are not well defined, but as a precautionary measure it should not be used 
in the presence of gastroenteritis, peptic ulcer, or duodenal ulcer, 


CHAIRMAN WRIGHT.—Dr. Merrill, in your case treated with hexylresorcinol 
did the symptoms clear up? 


DR. MERRILL.—Too recent to say definitely. 


DR. H. B. METTEL, INDIANAPOLIS.—Of what value is chrysomin, an extract of 
pyrethrum? 

CHAIRMAN WRIGHT.—I am not familiar with this preparation. In France, 
some of the pyrethrines have been exploited considerably as anthelmintics. Most of 
the evidence for their value is of a clinical nature and needs confirmation. 


DR. GIPSON.—I have used santonin with good results. 


Tapeworm 


CHAIRMAN WRIGHT.—Infection with the large tapeworms, Taenia saginata, 
T. solium, and Diphyllobothrium latum, is encountered infrequently in children, and 
the pediatrician probably has little occasion to deal with these parasites. Myme 
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nolepis nana, the dwarf tapeworm, is of more common occurrence and is found more 
frequently in children than in adults. Surveys in seven southern states during the 
past decade disclosed an incidence of 1.3 per cent in approximately 450,000 persons. 
The parasite oceurs less frequently in the North, although we recently encountered 
an incidence of 5 per cent in 220 persons in rural Ohio. H. nana is difficult to com- 
bat because internal autoinfection may occur, 

Consistently good results are not to be expected with any of the anthelmintics 
used for the removal of tapeworms. Regardless of the drug employed, particular at- 
tention should be paid to the preparation of the patient. No supper should be allowed 
on the evening before treatment. At 6:00 P.M. the patient should receive 15 to 30 
Gm. of magnesium sulfate. A high enema may be given the next morning. Some 
authorities recommend repeating the dose of magnesium sulfate at this time. The 
tueninfuge should be administered on an empty stomach and no food should be 
allowed until the drug has acted or until the bowels have moved copiously. Best 
results usually follow where the anthelmintic is administered by duodenal tube. Fol- 
lowing treatment for the large tapeworms, the patient should evacuate over a basin 
of warm water in order that the chain of proglottids or segments may not be broken 
through contraction which results when the worm strikes cold water or a cold sur- 
face. During the period of treatment, the patient should be confined to bed and kept 
under close observation in order that reactions may be noted and remedial measures 
instituted promptly. 

Carbon tetrachloride or tetrachlorethylene may be used for the removal of large 
tapeworms. The former is more efficient, but the latter is safer. Neither is of 
value against the dwarf tapeworm. For the latter, oleoresin of male fern or kamala 
may be employed. 

The dose of oleoresin of male fern for children varies between 1 and 3 Gm., and 
the latter dose should not be exceeded. The drug may be given in capsule and should 
be followed immediately by a purgative dose of magnesium sulfate. The method of 
Magath and Brown, in which the drug is emulsified with powdered acacia and water 
and administered in two doses by duodenal tube, probably leads to increased efficacy. 

Kamala may be given in capsule or in syrup of lactopeptone in a dose of 1 to 5 
Gm. for children, As kamala has a purgative action, no purgative should accom- 
pany this treatment unless the bowels do not move in three to four hours, in which 
case a saline purgative should be administered. Complete removal of H. nana by a 
single treatment is not usually accomplished. Oleoresin of male fern and kamala are 
contraindicated in febrile conditions, chronic constipation, gastroenteritis, pregnancy, 
and in moderate to severe cardiac, hepatic, or renal disorders. In very young chil- 


dren, the drugs should be used with considerable caution. 


Trichina 


DR. GREENEBAUM.—NSinee there is a skin test for trichinosis, would you recom- 


mend the testing of the whole population? 


CHAIRMAN WRIGHT.—Some work has been done in testing patients critically 
ill from other diseases. After death the diaphragm was obtained in each case and 
examined for trichinae. There was a close correlation between the skin test findings 
and the results of the diaphragm examinations. Probably the only benefit from ran- 
dom skin testing would be the accumulation of epidemiologic data. In New Orleans, 
Sawitz found that the percentage of persons positive on skin tests corresponded 
closely with the percentage found infected on post-mortem examination. 

In the National Institute of Health we have examined to date over 5,000 dia- 
phragms from 148 hospitals in thirty-seven states, the District of Columbia, and 


The trichina parasite was found in 15.7 per cent of the cases. 


Puerto Rico. 
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DR. GREENEBAUM.— What percentage were school children? 


CHAIRMAN WRIGHT.—We have not summarized this information for all of 
these cases, but in 3,000 examinations there was an incidence of 7 per cent in the 
age groups up to 19. The highest incidence was in the 45 to 54 age group. Naturally, 
long life results in more opportunities for infection. 


DR. GILMARTIN.—When do they die? 


CHAIRMAN WRIGHT.—Death occurs usually within three to five weeks and fre 
quently results from such complications as pneumonia or involvement of the central 


nervous syst em, 


DR. MERRILL.—Four or five years ago, we had an epidemiv in Detroit due to 
the inclusion of partially cooked pork in hamburgers. When this was found out, the 
situation was cleared up. 


DR. GREENEBAUM.—Can the government get at the source of infection? 


CHAIRMAN WRIGHT.—Pork from trichinous hogs is the chief source of infee- 
tion. The incidence of the parasite in swine varies in accordance with the type of 
food on which the hogs are maintained. Swine raised on uncooked garbage show an 
incidence of infection of about 5 per cent; those fed cooked garbage, an incidence of 
0.5 per cent; and those supposedly fed grain, an incidence of about 1 per cent. 
There is no practical method for the detection of infected hogs at the time of 
slaughter. At the present time, pork which is used in products customarily eaten 
without cooking by the consumer is processed for the destruction of trichinae in 
accordance with federal meat inspection regulations. Such products include salami, 
mettwurst, Italian style hams, etc. However, only about 70 per cent of the pork 
consumed in this country is federally inspected. There is no inspection or processing 
of fresh pork for the destruction of trichinae. If the feeding of uncooked garbage 
to hogs could be done away with, there would no doubt be a marked reduction in 


eases of trichinosis. 





News and Notes 


The following applicants have been certified by the American Board of Pediatrics 
since the last report. 
Dr. M. Vaun Adams, Mobile, Ala. Dr. Barnett P. Briggs, Little Rock, Ark. 


Dr. Helen Margaret Aff, St. Louis, Mo. Dr. Ogden C. Bruton, Nashville, Tenn. 
Dr. Charles B. Alexander, San Antonio, pr, William F. Burdick, Washington, 


Texas D. ¢. 
Dr. Jennie K. pe gg on Til. , Dr. Mario 8. Cioffari, Yonkers, N. Y. 
‘le » W. Ashley, msburg, Pa. , 
on Cae W. Sey Sp Dr. Jean D. Craven, Lexington, N. C. 
N. 


Dr. Donn J. Barber, Greeley, Colo. 
Dr. Bessie M. Beach, Opelika, Ala. M. 
Dr. Montgomery Blair, Jr., Washington, Dr. Rollin E, Cutts, Springfield, Tll. 

D. Cc. Dr. David B. Davis, Los Angeles, Calif. 
Dr. Russell C. Bond, Wheeling, W. Va. Dr, Thomas J. Donovan, Houston, Texas 
Dr. Joseph R. Bowman, Johnson City, Dr. John E. Dunlap, Dallas, Texas 


Tenn. Dr. Hertha Ehlers, Los Angeles, Calif. 


Dr. Hester Balch Curtis, Santa Fe, 
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Adolph R. Nachman, Chicago, Ill. 

John M, Nelson, Denver, Colo. 

Floyd A. Norman, Dallas, Texas 

Owen 8. Ogden, Louisville, Ky. 

H. E. Petersen, St. Joseph, Mo. 

Karin A. Petri, Houston, Texas 

David C. Pewterbaugh, Chambers- 
burg, Pa. 

Rosa Elizabeth Prigosen, Brooklyn, 
: oe # 

Paul H, Rhodes, Denver, Colo. 

Carroll 


Irving 


E. Roach, Greenville, Miss. 

Rosenbaum, Jr., Louisville, 
Ky. 

Andrew D. Shapiro, Roanoke, Va. 

Samuel Schwartz, Washington, D. C. 

Harold J. Starr, Chattanooga, Tenn. 

Albert F. Stein, Chicago, Il. 

Charles L. Steinberg, St. Paul, Minn. 

Joe M. Strayhorn, Nashville, Tenn. 

Van C. Temple, Hattiesburg, Miss. 

Edward J. Thalheimer, Vineland, 
N. J. 

Willis H. Thompson, Nashville, Tenn. 
Harry Ewing Wachter, St. Louis, 
Mo. 
John A, 

nm. %. 
Clarence M. Weidenthal, Cleveland, 
Ohio 
M. L. 
N. J. 
Vida B. Wentz, Chieago, Ill. 
Leta J. White, Petersburg, Va. 
William Richard Whitley, Evanston, 
Ill. 
Sherl J. Winter, Dayton, Ohio 
Martin Zeisler, Chieago, Il. 


Washington, New York, 


Weimann, Haddon Heights, 
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Dr. Harold J. Eisenberg, Brooklyn, 
ee A 

Dr. Gladys J. Fashena, Dallas, Texas 

Dr. Joseph H. Fries, Brooklyn, N. Y. 

Dr. Alice Harrison Fuller, Minneapolis, 
Minn. 

Dr. Eugene Gettelman, Chicago, Il. 

Dr. Frank X. Giustra, Brooklyn, N. Y. 

Dr. Gene B. Haber, Philadelphia, Pa. 

Dr. Robert B. Hightower, Washington, 
D. C. 

Dr. Thomas Field Humphrey, Dayton, 
Ohio 

Dr. Alton Miller Johnson, Valdosta, Ga. 

Dr. George Dean Johnson, Spartanburg, 
8. C. 

Dr. Albert Mitchell Jones, Memphis, 
Tenn, 

Dr. Benjamin Kaufman, Brooklyn, N. Y. 

Dr. George Francis Kelly, Milwaukee, 
Wis. 

Dr. W. Price Killingsworth, Port Arthur, 
Texas 

Dr. I. Russel Kuhn, Brooklyn, N. Y. 

Dr. Meyer Kurzner, Oklahoma City, 
Okla. 

Dr. Kenneth S. Landauer, Geneva, N. Y. 

Dr. John T. Leslie, Griffin, Ga. 

Dr. Philip Magrish, San Antonio, Texas 

Dr. Mary Margaret McLeod, Trion, Ga. 

Dr. Franklin J. Mellencamp, Milwaukee, 
Wis. 

Dr. Ludo von Meysenbug, Daytona 
Beach, Fla. 

Dr. Haleuit Moore, Dallas, Texas 

Dr. Ramsay Moore, Dallas, Texas 

Dr. Robert Leslie Moore, Dallas, Texas 

Dr. Paul Newton Morrow, Omaha, Neb. 

Dr. Robert Taylor Moulton, Salem, Mass. 

Dr. 


E. A. Hines of Seneea, 8. C., died recently, apparently of coronary thrombosis. 





Dr. 


Charles A. Wilson of Detroit died Jan. 


2, 1941, of a heart attack. 














Book Reviews 








Preliminary Statements. White House Conference on Children in a Democracy. 
Supt. of Documents, Washington, D. C., 1940, pp. 257. Price $0.40. 


This is a collection of the material submitted to the various groups for discus 
sion at the meeting of the Fourth White House Conference. Economics, housing, 
education, leisure, health and medical care, and child labor are among the subjects 
included. More detailed discussion of these topics than is found in the previously 


published ‘* Final Report’’ will be found in this material. 


The Nursing Care of Patients With Infantile Paralysis. Jessie L. Stevenson, R.N. 
The National Foundation for Infantile Paralysis, Inc., New York, 1940, pp. 58. 


An excellent manual on the nursing care of poliomyelitis has been issued by the 
National Foundation. The nursing care needed in the acute and convalescent stages 
upon which so much of the future handicap depends is adequately discussed. Illus- 
tration of methods of bed care, splints, braces, etc., which have proved of practical 
value is included, The manual will be of service to everyone who has any part in 


the handling of these patients. 


Multiple Human Births. Horatio H. Newman. New York, 1940, Doubleday Doran 
& Co., pp. 214. Price $2.50. 


This is the first of a series of books to be issued by the American Association 
for the Advancement of Science, which in itself speaks for the scientifie quality 
of the publication. Dr. Newman, professor of zoology at the University of Chicago, 
is a recognized authority on the subject of multiple births. He has succeeded in 
presenting his material not only in a scientific way, but in a way which makes it 
interesting to the lay reader as well as those familiar with scientific texts. The 
development of twins, the kinds, types, frequency, the psychologic problems in- 
volved, and the ‘‘crininology’’ of twins are clearly and interestingly discussed. 
Several interesting chapters are devoted to the Dionne quintuplets which he con- 
sidered as ‘‘perhaps the most profitable financial asset that Canada now pos- 
sesses.’’ The book is an excellent presentation of a scientific subject, in a way 
that makes it of value not only to the student but to a lay reader. The book is 
well illustrated. The A.A.A.S. is to be congratulated on its first effort, and if the 
quality displayed by this volume is maintained, future volumes in the series will 


be welcomed heartily. 


Child Psychology for Professional Workers. Florence M. Teagarden. New York, 
1940, Prentice-Hall, Inc., pp. 641. 


This text is the outgrowth of a series of courses on child psychology given to 
social workers. It may best be described as a reference book, for each chapter is 
largely a compilation, referring in some instances to eighty books or articles in 
the literature. The background or plan is so extensive, including such matters 
as heredity, obstetrics, specific diseases, intelligence tests, children with special 
handicaps such as deafness, ete., that no one person could be expected to write 
with authority or to have a very critical judgment in the selection of material. 
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This constant reference in the text makes it rather tiresome reading. While no 
one disagrees with the premise that some knowledge of child psychology is needed 
by social and professional workers, it would be rather futile to expect nontechnical 


workers to cover the extensive material in this book. 


Physiology of the Fetus. Origin and Extent of Function in Prenatal Life. Wil- 
liam F. Windle, Philadelphia, 1940, W. B. Saunders Co., pp. 249. 


In recent years with the development of newer methods of investigation there has 
been a decided interest in the physiology of the fetus. Dr. Windle, Professor of 
Microscopie Anatomy, Northwestern University Medical School, has assembled a 
vast amount of studies appearing in physiology literature, including his own well- 
known investigations, into a most welcome volume which will undoubtedly be the 
authoritative text and souree book on this subject for many years to come. In clear, 
nondiscursive chapters the author has assembled what is known of the physiology of 
the fetal heart, circulation, respiration, kidney function, ete. Each chapter is fol- 
lowed by references to the literature, and it is striking how much has appeared in 
the last half dozen vears. The book is well illustrated and contains an excellent index, 





